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WOE . AT A Y IR G P AR b R A T AR L AH e U A R S AsCIID) A= W1 AL LB i N T A L DA T
R 10 R (Anabaena sp.) ARG XT38 1 5 IR SC 0 R 98 78 A Al B AsCIID) 8 F o i s ek As I ) B4 285 4 v 7 4
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Abstract: Ammonium plays an important role in the biogeochemical cycle of arsenic, but the mechanism of ammonium input on
algae-mediated As(IIT) bio-oxidation remains unexplored. The arsenic-resistant cyanobacteria Anabaena sp. was used in this study.
Through laboratory simulation experiments, the toxicity, oxidation of different As( [l )concentrations mediated by Anabaena sp.
was investigated. The influences of the input of exogenous ammonium on the growth of Anabaena sp. and the oxidation of As(ll)
were also explored. The results show that the IC., value of Anabaena sp. was 15.59 mg/L., and 0.1 mg/I., 1 mg/L and 10 mg/
L As(Il) were completely oxidized to As(V) within 1 d, 2 d and 7 d, respectively, after inoculating Anabaena sp., With the
concentration of As(lll) increased, the nitrogen fixation effect of Anabaena sp. is enhanced. Furthermore, the growth of Anabaena
sp. was promoted within 234 mg/L. NH, . With the increase of NH, concentration from 0 mg/L to 1 mg/L, 45 mg/L and 234
mg/L, 1 mg/L. As(Ill) was completely oxidized at 48 h, 36 h, 24 h and 12 h, respectively, as the concentration of NH,"
increases, the adsorption of Anabaena sp. to arsenic increases, and the oxidation of As([ll) accelerates. The research results help

to interpret the role of ammonium nitrogen in the process of arsenic biotransformation in natural waters.
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i (As) & —FRIEMNRELSBE TR, 2
G T RROKAR 2 RE AT W (Che et
al., 2018). 28K 50 Z D E K ML X 4 F 2.2 12
N b B i 8 0t 10 pg/L A9 K SR 7K (Ruan et
al., 2022). BB DA AL (WHO) R 2 T %
LR K H As W R ® T 10 pg/L, H 2 — 2
g b I n B ) i AR K AR o e
5 8% 2% FH 50 pg/L AE 24 18 f ( Bahar ez al., 2013).
£ R SR K AR As & & — AR F 10 pg/L, (A 2
A — i X E ik 5 000 pwg/L (Levy et al.,
2005 ; Bahar ez al., 2013). i #£ K 8% 38 55 h A7 1
4R S (As(-IT) L As(0) , AsCIT) FTAs(V )
(Wang et al., 2015; Miyashita ez al., 2016) , & ¥
WA =M [AsCID) ] HM [ As(V )] —
3 i R [ MMA (V) AL — F L iR [ DMAL(V) ]
(Patel ez al., 2018) , H: X A & Ay 5 P 5 B 4K K
Jg:AsCI) > As(V)> MMA(V)> DMA(V).

TR AE M R KR T2 A e T A R
f B H 2 10 R (Zhang et al., 2014) , H 3% 40 il %5 16
HAZAEGER (1-OH.-COOH.-NH,.-C=0)
(Tabaraki and Heidarizadi, 2018) , A it # A 2 2
B K IR 55 rf As (9 BRAR A R L 50 A0 Bl T LUK As
ClD) A Ry FE T/ R PE R 3R 9 As(V) (Wang
et al., 2013a;Jana et al., 2015) , 8% ¥ To WL 55 1k
N B E T /N BB (Wang ez al., 2013b; Xue ez
al., 2017). W3 AE WER RGP = 206G 49,
A LAIE N 22 Pl b i PR 8 (Patel e al., 2018). %843 i
AR MAEE R A K, &4 R, F A
SRR P AR EE, AR
(Bshme, 1998; Berman-Frank ez al., 2003). 4 k. F
HoAth W, W 5 T W0 A B S A (Kumar
and Bera, 2020). it 45, tb A BE B 09 BR B2 Al it
JIE X ik 2 55, 2020 ) 1 iy vk BE B R 2 K A R 4R
KR SN R I Bl IR RE 4 3 O 85 P B A R
o, o m oy B Ak B 2 S BUKIR R B SR L, ik
WK A BT R B 3045, 2022) . H 2, XY /i X F
ST — i R) A B AR GBI 9 B AR T A IR R 1 1
M, Wang ez al. (2013a) #F 58 T 3 15 A< # ( Chlam-
ydomonas reinhardtii) F& A 6] W B A R £k 25 140 F
X As CI) i B8R 40 fk , JL B 92 45 SR 3% B g R
R T AN As (D) ¥ 32 8 (A A 8, Xl

S A A B - B 7 N i DR S |
(Scenedesmus acutus ) %5 As CIlL ) 9 We Y 55 fiff g &5
FEAE A W AR O BRI A6 R AR S, X
AsCIN) AR R Bl A As CII) v BE A9 38 i Rae A%
(Awoyemi ez al., 2020). SR 1M , & W K & & E 37
A AR B T IR ER A 8 A B AR, YT A B
50, B R A T LLGE i Cr(IV ) X /N BR 8 (Chlo-
rella vulgaris) W81 (Liu ez al., 2015) {0 &, 81k
P Sy S0t m DL A B &R, G A el 5 )
K RES AsCI) Z [ 1 ¢ &R R fF A 0.
A SCLLIR K IR B T 2 A AR B K AR A
W (fa I ¥ FACHB-418) N #F 58 %t 4 |, B 5%
il i Xk As I ) #4935 4 w32 A 446 7 H L LA
KRN T AL AsCI) 5 L BB,
R RARAKE P A A CEWERA . Tk A
JIE 45 ) Xof i A= ) Ml BR Ak 2 08 B R B AR

1 MRS Ik

1.1 EIa#et

SC 56 B £ 2 B FACHB-418 (Anabaena sp.
FACHB-418) 14 8 = B} 27 5 K A= A ¥ wiF 58 it
Pl B SR E T BG B R P R 3R R R &R
i 2 000 Lux, WS A 12 h: 12 h, K5 =R E N
27 C,pH M 2 7.2, 8 K& W45 3 3 K HEIE I, 4
R AR A X B K L 5 000 r/min B 0
15 min Y B2 3 20 0, % 95 40 AR 5% 42 B BG L1, 3 fif
B 3% b 15 9% 2 d, 0 o A0 it AT B AL BE DR
O 8 240 B P9 RO o B AR — B0 AU AL B S Y A
It P K O T R S IR TR LS

S8 Ar A OAs C Il ) A NaAsO, Bg il #)
1 000 mg/L BEW . 55 5% B FH 0 5% 9% B 4f &5 4
ORI HE R MY A R K B R 7E 121 °C A4b BE
20 min, 5 2 ¢ % of # b # pH d oF A
5 mmol/L i HEPES (4-%% £ R WR 1% £ i R ) 2% vh il
FEWIAE 7.2, AN LA W 4R ODys, ., (6% ) 24 0.15.
1.2 As(l)H £

¥ AsCID AR BG1L, K 32 5L b AsCIIT)
We 39 1 mg/L .5 mg/L .10 mg/L .20 mg/L. %
AN 2 mL A R B 2 Ak B S Y TR
F 250 mL ¥5 R A A E 3 AT, R
I AsCIT) iy Ab B2 A X BRAL . 5286 9E 4T 10 d, S 56
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i o2 d BU— R OBE TG, 5 T AR AR AR
10 d o i/ B /9 OD {H 5 £ 40 ¥ 4 %) & A ik
BE 38 a2 M A (E 45 1 (Levy es al., 2005) .

B 2.5 mL ¥ W, %40 - AT WL 4y % O B T
W 5 3 W #E 750 nm Ak ) OD B (UV-1800PC , I
26 kX A% ) . M ¥E Lichtenthaler (1987 ) By J5
LR BN h R a MY PEWY
BB S5 mL B, 5 000 r/min B L 15 min, {8 #51
b WA AR, A 5 mL 95 Yo Y & BE,
E4CHBEE &M 324 h 5,4 0.45 pm
KOFRUE B, O SRS - T W4y ok O B T
774.2 nm . 648.6 nm I 470 nm 4t #5 OD {f .

PG a0 ™ A AR B g E a R 2R
#NEMY R

M2k R afyitE 7 f2:C,=13.360Dy,.,—

0.190Dyus » (1)
%ﬁﬂ % I\ %‘E\: E‘Jiﬁ‘%:ﬁ%i : Cx+c:(1 OOOOD47Q_
2.13C,)/209 . (2)

1.3 As(HhEsH R EEEERE NN

BT KGR K 4K b bk B2 Gl R /N T 10 mg/L
(Hussain ez al., 2021) , A 155 AsCI) ¥ BE 4351 4
0.1 mg/L .1 mg/L.10 mg/L, &AL i A 2 mL
A ) e 3 22 ot R A B B B89 T 250 mL B5 3R
IR E 3 AT RN 24> 25 1 X IO B G e A
Tt TG 8 ) . AS SC A3 i AE 4 Fh 9 55 0.0.25.1.2.3,
5.7.9 dHUFE B2 mL £ 52 H 0.45 pm K R i
UE AN L uE 5 M E WP B [As(T) ] As(V) |
AsCII) , B 5 mL K5 32 W 0.45 pm /K & i 38 2% 1
U8 J5 M SE R NH, T ONO, (NO, & & .

G S SR N i O T 7 N A R A
(2010 ) i A 1y K Bt 2 & W & by i ( HIS35-
2009) , M & NH, ¥ B . R ¥ Fang er al
(2021) /) J7 ¥ W & NO, F1 NO, ¥ J& .

1.4 NHBA As(IHEWRHB M

l BG11, £ 9% %&b jm A NH,Cl ¥ W, AR 35
NH, " ¥ FE X 8 A4 K 1 5 m (1 mg/L oA £l 3
169 d 5280 o B2 = A ) NH, ¥ B, 45 mg/L N
Bl A fm R AR K89 NH, W, 234 mg/L N
i JPE B T BE T A7 M B oK NHL MR EE ), I E R
ONH, 8 % o 5 8 0 mg/L . 1 mg/L .
45 mg/L fl 234 mg/L. & > kb 3 21 m A 2 mL
AH ) e B e B A BR S Y B T 250 mL Kf 5
W, IR E 3 AT 2 A HOR IR (B

JC R0 A A JC B ) D E BB ODys e SRR a
ML PR EE,FWRT As(T) (As(V) |
As CIIT ) BA K e 40 M 6 i me BiE Aoy & & .

Xt NH," ¥ B & 0 mg/L M 234 mg/L (¥ &b
PHZH b A0 M X A R R & E AT E — 23l
71 % 5 B ( Tabaraki and Heidarizadi, 2018) A0
W 9% 8 J1 2% B A (Pokhrel and Vira-
raghavan , 2008) , i — 9 3 Jj 2= A A fy .

ln(q,,q,>=1nq—/elt,

Horp by Ch) 3RoR 1 — 907 B2 10 3R % 8L, g,
TR FE AW W BB E) 2 Ch) B RS B, g
(pg/g) &K w4 YW B 1 5 i iy o BF & .

HE G ah Sy BERNR

Lo (i)z‘

a0 kg g
Hor kb (g/pgeh) Rom W Z 907 B0yl B E
B, g, 78 A W W B R TR 2 Cho) BB B
q.Cpg/g) K m A Yy W B 1 7 IsE i g B e
1.5 MEEMMESSH

MG T 5 A (2021) B 7, 85 R P As (V) |
AsCID) AT As (T ) e B2 i b S Ak ¥ & A -5t 1 2980
36t i B AT 2 (HG-AFS; AFS-9700, 46 52
TR AN A ) B A M 3R TR B AR A D s I AR IR
HURE J5 /Y 3 40 8, 1 20 mmol/L Na, EDTA 3k
(& KPLA -t Sy %, 2019) , 5 000 r/min & O
15 min J5 , W& L3 W JF M 0.45 pm K & & 3§
i ok U W g Oy ik S R R b ey I e A T
1.6 RAMREHNXILED T

FTIR (B 2151 ) S 3% 19 0 22 L 8 i 1 mg
2 V% VR TR 0 35 A 99 mg T4 1Y KBriR & 0 B IS
TESrHEF 4 em By S5 0F T A AH B 21 40 55 A
(Nicolet iS50, ZE ¥k &, 3¢ &) 7£ 4 000~400 cm ' 1
Ot 1% G S A M SR T CE AR AT 3E AT SR AE
1.7 #HiEahiE

B ok P ¥ £ A i 22 KRR (n=3)
fiff FH Excel 1 Origin 2018 % 4 4 ¥ Ml &b BE A
KBCHE L BCHE Y S it o B B B SPSS 25.0
Bor AT 22 5 B E 1 A (p<<0.05) .

2 R 5E

21 As(Ihxt&EpEEE KM
) o A A VR T ' B e e R A )
AsCIT ) % £ v A= K m & 1R B & As
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0.30F —®—0mg/LAs(Ill)
—e— | mg/L As(Ill)
—A— 5mg/L As(1Il)
—¥— 10 mg/L As(Ill)
—e— 20 mg/L As(lll)

it 7 (d)
K1 ATl B2 AsCIT)XT £ I 88 A B 52 W (3R 7R A [l As
(I ) J3 Aub B 21 v 10 JUR AR 26 10 d 2R 4K 55 00 BRZEL AR
HLAF R B 3 25 5, p<<0.05)

Fig.1 The effect of different As(Ill) concentrations on the
growth of Anabaena sp. (*Indicates that there is a sig-
nificant difference in the growth of Anabaena sp. on
the 10 d in the treatments with different As(III) con-

centrations compared with the control group, p<<0.05)

CI ) e B TF v, i 0 ol A K B L 7E 56 10 d
f, ¥ A 1 mg/L .5 mg/L .10 mg/L #l 20 mg/L
AsCI) &b FEAL v, 3 Az Wy a4 LG T % B2 43 031) Dk
T 9 % 153 %6 .33 % .63.4 Y, R AsCI)
FMH (p<<0.05) fa Jit £ K AsCI) X £ i 3 #5
PEAE I 2 B0 7E BHL BT -SH 8 (LA K 40 i Py Al o 2
AT (R R M S R o T R R A ) &

A, %K B A OE R R (Wang ez al., 2015).
AsCII ) % fo I8 3 1) 1C,, 5~ 15.59 mg/L, & T #i
ANWFFEEE R (11.25 mg/L) (Patel er al., 2021) . 3X 7]
fig 5 5 50 o B0 85 IR A A DG B R L R P iy iR
Y6 IR AR R YR AT RE Y AR K
RS S AsCI) e 56 & il 2 fr
7, AsCI) T 35 240 J P €38R 9 52 1 5 00 2E 4K i 52 )
HA MU (p<<0.05). 7645 10 d, BEH AsCIT ) ¥ J&
B, Mg a & w1 717 %6 11.06 %
37.09 % 6581 Y% ,KWMAE MRS &SN T
6.67 % .10.6 % .35.9 % .60.9 % .ix segh B LW B
A AsCI) ¥ B2 A 2R () 385, As CHIT ) X i 95
BRBGE W R, TR R a kS P RT Y%
) AsCID) 5 3% AT o i s A RIS, Y
B R P R R T 10 mg/L AsCIT) B, 4 &K a fiy
AR TS MR TR 7 30.48 %0, X ol g &
HTPMHZRamE ML EHE bR AR As
(1) % (Wang ez al.,2012; Patel ez al.,2018).
22 As(IHWEw U RITREERE N ZME
23t 9 dIE IR AEA TN X AL, A 8%
(9 AsCID) Bl A AL i As(V) (- 3d) , i1 As( Il ) 7
55 5 W oA G R L ME A A S i O, S AL L
BWHEHAMREN AsCI) A ALAE S, 7E 0.1 mg/L As
(M) &R B wh AsCIT) 78 1 d Pk fa i 34 52
A48 A0 (& 3a) . BEAE By R Wb AsCID ) e B2 3, 4
JUE 8 5¢ 4 S AL B FR 0 AsCID) 20 39075 22 2 d (1 mg/
L As(II))A7d(10 mg/L AsC(Il)). XAl fig & F

2.5 0.8
—a— 0 mg/L As(I) E] —8— 0 mg/ T As(IT}
—e— | mg/LAs(I) —e— | mg/LAs(ITy
—a— S mg/LAs(I) —h— 5 mg/L As(IT) &
—w— 10mg/L As(TIT} i —¥— [0mg/LAs(I) 2
2.0 —&— 20mg/L As(IIT) —— 20 mg/ L As(III)
o 0.6
= )
% £
& "
W; 1.5F -
iz £
= =
# o4}
1.0
0.5 1 1 1 1 1 1 0.2 1 1 1 1 1 1
0 2 4 6 8 10 0 2 4 6 8 10
HACICY) I [Bl(d)

P2 [l BE AsCIl )X fh PR 38 Y 5 2% a MIZEEA T N 25 LAY 52 0 (+ 37 S ] AsCHIL )ik BE AL BRZH b IR TR 5 10 d Y (AR

B LS X A AR H AT AR B 3 25 5, p<<0.05)

Fig.2 The effect of different As([ll) concentrations on the chlorophyll a and carotenoids of Anabaena sp. (*Indicates that the

pigments synthesis of Anabaena sp. on the 10 d in the treatment groups with different As(IIT) concentrations was signifi-

cantly different from that in the control group, p<<0.05)
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Fig.3 The transformation of As(lll ) by Anabaena sp. in the medium with different As(Ill ) concentrations
a.0.1 mg/L;b.1 mg/L;c.10 mg/L;d. JC#E

i W RE As I ) i IR 5 40 MO 205 4, 410 ) 3 2R I
M As CID) A= 9 A S 15 3R 0k AsCIID)
e B BRI (] 3a, 3b) , R As(IT) fE 2 d

PR ARk L S As CIIT ) #9480k 8 22 2 4
o 2 i A Ak ot B (Wang er al., 20145 Zhang et

L, 2014) , HOt & VB 7= A 1Y O, 43 A 75 41 Jfg BE
b, TE A M RE R R E AR L5 AsCHI) 42 fil
KA W) A (Jana ez al., 2015) . 3% 3 B 38 %
As CIT ) & fb 2 78 o 40 M 2 m oF 17, 3% X
AsCI) B A= 9 S8 Ak 2 — A PRl A 422 ik 4 Ak o 72

Bl A RW]T B 55 W rh 45 Fh AL A & 28 Ak
fE9dSm b B Rl h NH, & &0 8 -
F& 58 1 d B R e P, U B fn R A i U 4
ok T EAE R B A A E O AR
NH, ", & H A K4t & B (Bohme, 1998; Kumar
and Bera, 2020) . Fifi & K5 % i (8] 35 0, £ kb 3241
NH, " 7 5 2212 30, 3= W24 20 858 b A B e /0B
£ 3 1 ] 280 RE O S T IS5, 3 I AR B A
(9 NH, "X L [ ACRE = A — s M4 (Ospina-

Betancourth ez al., 2021).3X J& M T 3 19 B & 15 H
FEERNTHEA S AR, YEAN T A
B2 = =W (S S E A T I A | ARSI SR L
As CIII ) #e B B &, NH, & & o5, 3
AsCID ) 7E 52 56 15 8 R 5 0 [P, 2 0 a0 3 1)
B A .3k AT B R H T 2 i 0 o 1 AU AR
F1 14 4 15 35 [ # 35 (Chakraborty ez al., 2019). 55 5%
W RS R NO, A I E] NO, .
2.3 NH/ @A @RS L As(IHFm

NH, " #ir A% £ i 3 A K 5% ma 8] 5 TR . 5
Hofh 34~ 4 #E4H (0 mg/L. 1 mg/L A1 45 mg/L) #f
Fb, e He B NH, (234 mg/L) AbFRLH rfr £ JJE 48 75 42
PGS 1 d A KBS 76 9 d MR IR R], 2 5%
FRW T NH, o B2 O mg/L 34 % 45 mg/L i, 3
A A KB N T 47.11% . WA 234 mg/L NH, "4t
PR P, BE A B 37 B R 3G, £ P A A N T
We P NH, R, v v B NH, % 3 AR K i 410 1 280
WHS L FEAE O d, WEAE KA T IR o T
21.54% {05 NH, ¥ B R 45 mg/L Ab 32 A LL 5%,
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£ 5
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Fig.4 The inorganic nitrogen in the medium with different As([ll ) concentrations
a.NH," ; b.NO, ; ¢.NO,

FeA Yy s b T 17.38 Do, Ul £l A K5 NHL
WRRE AR OG5S NH, 1Y 2 M 5 38 9 R S8 R8s 9% A 1
AR AN R B NH, T N TR S0 1R 1% K
B, R H N BR ¥ (Chlorella pyrenoidosa) it F
NH, ¥ B4 350 mg/L &4 T B, B4 K 28T F%
M4 ONH, " ¥ B 88 i %) 462 mg/L B, ¥ 58 4 46 T
(Zhao et al., 2019). Y2 i€ % (Spirulina platensis) 1E
HF% 44FT  NH, B 7E 100 mg/L I AR 3 A K
200 mg/L B} BE40 L 58 2 56T (Li et al., 2019) .NH,
X 3 B BE R 32 B T R NH, R BEEREE , eAn
B 2, 3 €8 3R RDIGA 1F FH 32 400, 0 40 M A B A Ak
31 i€ Z FL (Collos and Harrison, 2014). 8Kk 1iii , H & 5
A6 AT, 4 NH, ¥ B i 0 mg/L 38 % 234 mg/
LB, NH, 588 £ i f0 ) g AR KO8 R A L, iX R
R £ 2 98 A7 AE 4R T NHL S B 82 i i &b 22 B
AR NH, A —E 5 M H A 5 1 NH,
X Tk e B dE A —E R ARG R R
B, NH,” )\ 0 mg/L ¥ fin & 234 mg/L 7 ¥ &

AsCII ) i £ Ji 988 f4 A= KRN 68 28 5 LAY S T . /NER 3
(Chlorella vulgaris) % & F 50 pmol/L #1100 pmol/
L Cr(IV)Hf,0.5 mmol/L.3 mmol/L I 10 mmol/
LNH, #FHEZ it Cr( IV ) X /N Bk i A K i 30 i 78
(Liu et al., 2015) AH 2, NH, " 2% fift i %o 334 38 10 75 M
VE A A 4l 18 5 L 6 o, X im A 45 mg/L
NH, B, faJREER ALK g RaMEHE PRS
HA N T 40.1% .29.1% M 41.5%. —J5 i, B
TRAENERMERERFTLTFN IR, Hh &R
B IO Y R TR A B AR KRB R SR, R
R EEE . 5 — i, AsCID) i aE BB & T
As(V) sk AsCID & As(V) gk 0y
i M iy — B 7 FR g 2 AL E (Wang e al., 2021).
U, SR FR P A NH, B B T A2k A KA iR
Son AsCID) 2B 9 S8 Ak, 08 AsCIIT ) X i IR 3 11
BEAEH M NH, &N 234 mg/L B, 55 52 0+
1 mg/L AsCII)7E 12 h 4 8 58 4 %04k, i NH, ik &
0 mg/L .1 mg/L Al 45 mg/L i, 55 32 4 AsCIIT)
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Fig.5 The effect of different NH," concentrations on the
growth of Anabaena sp. under 1 mg/1. As(lll)

Wt R M F B 48 h 36 hfl1 24 h (& 7). B %
NH, ¥ B 3G hn, 15 352 W0 N B ik B Bl 2 R R EAS
JNH, A 4b BEA, B BN R T 5.6%
{2 NH," ¥ & & 234 mg/L B, &8 R BT 32%.

i JJ S 4 3% 1 W B RR R Gn 1D 8 T i
40 B 3 W B B 5 R B NHL W E 2 OE A
K, R R NH, #m, 8om T As(Ill) 5
AN i T B kL DU R As CHID) 2B 9 SR Ak

HE— GRE — B ) 2% O R AUG15 20 A W R
R AH B (g, k) T RPAE AN ZR 1T 7R . 7E A [A) vk B2
NH, " £ JB e AsCIT) 11 W B 2o A% 5 o — 2 R i
TG Bh 1 O BRI R R A, Ul B R
AsCI ) A W B2k A5 Hr ] ERE A7 76 40 JH 0 6 R £ 2 108
ff (Dawodu and Akpomie, 2016). Hi &, 1 &, 7] %1, %h
FENH, i, o st AsCIT ) B4 W8 BRF 5 =56 0 ol 28 v
WA SC AT X AsCI) /Y 48 Ak J2 38 40 i 35 1 41
ek B2, PR, 24 fa B e X As CIIT ) 1% Wz o 3 23R 34 i
B I T s AsCID) /0 B, AsCIIT) 5 35 40 it 2
T (1) 2 i 358, e 2 4 0F £ 0 s AR Ak As (D)

o W B A JE A E 40 M E AT FT-IR J6 % (400~
4000 cm ) FAE, B NH, X £ 12 35 41 i 3 1 B
A 52 ma (L 9). A B8 in NH,™ A9 3 40 i 3% 1 #F
3400~3 500 cm B M 14, ¢ ] e 4 3R T A
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Fig.6 The effect of adding different NH, concentrations on the chlorophyll a and carotenoids of Anabaena sp. under 1 mg/
L As(Il)
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Table 1  Kinetic parameters obtained from pseudo-first-order and pseudo-second-order under different NH, ™ concentrations

e — 9 8) 2% e B 12
NH, ¥ J# (mg/1.) k(hh) R* ky(g/pgeh) R?
0 0.106 0.998 2.027x10* 0.997
234 0.545 0.984 4.103x10* 0.995
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Fig.7 The concentrations of arsenic in the medium with different NH,~ concentrations under 1 mg/L As(Ill)
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Fig.8 The adsorbed arsenic on the surface of algal cells

under different NH, " concentrations

A9 B 1 1ty A A Bk 35 (C=0) "B BE A1 % FR A X FR e
4 4 3l DL R e 3 (-NH) F-CH, 19 4 458 3= 3l 51 2 19
(Tabaraki and Heidarizadi, 2018). 41 047 cm " 3
UG S R T RS MR BR 1) C-O B RE MM 4 7= 4 . 03

Fig.9 FT-IR spectra of Anabaena sp. adsorbed arsenic
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