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Removal of Ammonia Nitrogen from Polyvinyl Alcohol/ Sodlum Alglnate leed

Micron Zeollte Powder in Black and- Smelly Rivers® |/
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Abstra t: Usmg polyvinyl‘dlcohol and sodium alginaté to flx Microff zcoll: powder, theeffect and mechanism of ammonia nitrogen.removal by water beads were explored
throug tbateh adsorption experiments.The results showed that when'théidosage-of” PAZ,-FZO exceeded 10 g+L.™" | the ammonia nitrogen removal rate reached above 80% . When
the pH'was 348 thé increase in pH had little effect on the ddsorption of ammoitia nmogen by PAZ. When the pH increased from 9 to 11, the removal rate of ammonia nitrogen
decreased blg‘hlﬁLdnt y with the increase in pH. The optimal pH for PAZ adsorption of ammonia nitrogen was 7. When the water temperature was 5-25°C , the removal rate of
ammonia-nitrogen gradually increased with the increase in temperature, and it rose slightly within 25-35°C. When the water temperature rose to 40°C, the removal rate of
ammonia nitrogen decreased. The quasi-second-order kinetic equation and Langmuir adsorption isotherm model could better fit the PAZ adsorption of ammonia nitrogen. The
adsorption capacity of PAZ-20 for cations in the water was K* >Mg”* >Na* >Ca®*. The order of the effect of coexisting cations on the removal of ammonia nitrogen from
PAZ-20 was K* >Na* >Ca®>* >Mg®* . The results of Scanning Electron Microscopy and Fourier Infrared Spectroscopy showed that the micron zeolite powder was well fixed
in polyvinyl alcohol/sodium alginate. PAZ could be used for the treatment of black and smelly rivers with little interference from coexisting cations.

Key words: polyvinyl alcohol; sodium alginate; micron zeolite; ammonia nitrogen; coexisting cations
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T Xt S R W o . AR RS W pH TR
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ST EBE. BOE LW, s Eoh
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KA AR

SRR B I S R OK B &R B E 40 1K
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) PAZ-20 , JCAFEIR 120 remin "$E3% 3 h J5iduE,
FH ICP-MS I £ 4% 4 Ja v

7 250 mL HEJE I A 43 501 i 2l 605 et vk B
20 mg+L™", Na® K", Ca®" Il Mg’ " R A 10
20,30, 40, 50, 60, 70, 80, 90 1 100 mg-L™"AY
100 mL ¥k, 5 FIRSCE b A8 | i U8 [ I o
IR A AR

2 S HHE FH GraphPad Prism 9 51443 H7 Fil
21l 94

1o e, SRR 5 25 5 T VR L TCP-MIS (Bptima
8300) 1 BH &S e i rvfEph 2k i 1 Fras g8 1

Na. K., Ca il Mg HUBRHERZ T BADCRBR

25

2

P TE 3R X 10°
=

FHE e g L
B 1 Na, K, Ca 1 Mg RItRHE B £
Fig. 1 Standard curves of Na, K, Ca, and Mg

#1 Na, K, Cafl Mg R A RRFIEXRE

Table 1 ~ Standard curve equations and correlation
coefficients of Na, K, Ca, and Mg
JLER £ )5 i R?
Na y=235014x -89 144 0.9990
K y =202 915x —37 887 0.999 2
Ca y=55354x+1945.9 0.999 1
Mg y=90554x -7726. 1 0.999 1

1.7 PAZ KEERFEAE
FIH T B8 (SEM) . WS PAZ /K EEER Y
REEEMSES, RRRHAWME 7 25

(SU8010) HEATMA, TARHRERIZ 5 ~20 kV.

fEHLI AR 0 2T AR 56 3% (FTIR) < 28 T MK 53 B
PAZ 7KEEBRR T 1) H Re ATRP 28 DL S F B2 1
M2 7h 154 ( Thermo Scientific Nicolet iS5) #E47 M
B, T TR AL AR, S 400 ~ 4 000

Fe i AR (BET) ;i i 4 A 3h ke 3w AR AL

( BELSORP-max, MicrotracBEL, HA%) B9 %0 AW -
JIR B it 2 B 00545 31 PAZ JKBERR 1Y LR T AR,

X Eﬁ%fﬁ%f( XRD) X E]Lgffﬁﬁfﬁ(( Bruker
D8 advance ) #F 17 I 3, 1 4 v [l € £% 10° ~ 80°
(20) , FFEES(°) ~min ™", %1 0. 154 nm.

2 HBREHMW

2.1 PAZKBERWHEALR 7
211 BRI i R U B e
TENZ I 4 180 min, pH o 7 iEIEH 25°C Y
WL, % % AR KR Rk 1) PAZ SN AR
WS, 1 2 SR B PAZ Behni 52
BB LT B Ry 20 gL', A
71 5 8 Bk A g F80%, PAZ-20 o K F] P
97. 7%, tH K AT U 0.4 mgt LT 3R
R 5 2 R R g 5 o M
T O P e (2, 5 5 d 8, 2 B

cm

SRR A T . B 2 g LT IR

10 g+ L7"0F, PAZ-20 M A LBRFEI 24. 7% 4 fin &=
80. 5%, 3401 55. 8% . M MMEM 10 g- L~ "B =
20 g- L'}, PAZ-20 R R L FRFM 80. 5% H =
97. 7%, H¥EM T 17.2%.

BREAE 4 me L™ WENE T, 76 W — PAZ #m
BN, AR AW PR R R PAZ-20 > PAZ-25 >
PAZ-15 > PAZ-10 > PAZ-5 , BIfdi7E 4 mg-L ™" BYHN
N, X E AN EBRE L R PAZ-20 =~ PAZ-25 >
PAZ-15 > PAZ-10 > PAZ-5, A] LI i, PAZ-20 Xf &
R ERRR L EZLT PAZ-25. 76 20 g- L™ e nt
T,PAZ-5 KA R REWE N 3.4 mg- L', &
PAZ-20 1) 8.5 1%, PAZ-25 By /K E A R E N 1
mg- L~ J& PAZ-20 /2. 5 f%. iX Al GEJ& F N5 PAZ-
25 HLL, 78 PAZ-20 H oKl A0k & AL, WA ok
o 2 (8] ] BB K, B> BURLZ 8] W] DU SR ETE 2 1
NH, 70 AR T R AR B DR A A
WANRERL &, 75 0 52 1 AT RE S B AW B RE T T
R, AR K 5 R 20% T RESE PAZ JK BEEER I At AE
T35 7R () AR

[FE, Bl PAZ % intE i3 2 ) 20 A i W i
T TR, B B, T R A,
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N7 B R 7 B W L U/ BT L 350 g i e
RN B 2 g- LT = 10
g LA, SR W B RN 2,54 mg- LT BEE 1,74
BT 30.4% . BomE N 10 ¢ L7 MR
20 g-L~'BF, PAZ-20 i S AW B M 1. 74 mg-g ™
FEAKZE 1.05 mg-g ™" FIK T 39.7%.

25 b MK B RN 3G KA, SR LB R kY
R A3 v A 4 2 5 BBOK R R I /.
I, ¥ PAZ-20 b mefE /K BEER , S AE BN 2 10
g L7,

mg-L

= PAZ-SURHit -m- PAZ-SEE ¥
1 PAZ-10W% it - PAZ-108{ %
0 PAZ-15W% b Bt —A- PAZ-158{% LEE#
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=
=
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=

2
B %

1
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8 10 15 20
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2.1, jz pH Sdﬁﬁmﬁﬁ%

ﬁy}'{ﬁﬁaﬂmj@lso min, ELEE S 25°C , 4R il HE H
10 g UL R, 8T AR pH X PAZ 1 AR

G (P 3). FE Rl — pH R, & A K
PAZ-20 > PAZ-25 > PAZ-15 > PAZ-10 > PAZ-5. 4
pH g 7 I}, PAZ-20 375 e K& AW W& 1.75
mg-g ' MM PAZ-25 PAZ-15. PAZ-10 il PAZ-5
3171 1.55,1.45 F11.29 mg-g~". 24 pH M
3 3 % 8 W) 5 PR EERR 2 A LR 3R Bt B A Ry
FasE. {H24 pH M 9 347 10 B, S A0 22 B3 2 g B
WP NI, Y pH b 11 B, 5 Rk BEERAY
EBRREBEZET 40% VAT, W HHEA/NT 1 mg-g ™',
PAZ-20, PAZ-25 . PAZ-15 . PAZ-10 Fll PAZ-5 ) 2:B5
LR 38%. 35%. 26%, 21% F1 16% . X & HF°4
W RSV v e AR P R s A, B AU DA NH, (T
SAFAE, A RIT PAZ K EEER (1) FLIE W B A S 38 He.
UBONTRPERT, NH, -H, OB SIS £ A% A F] T
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Fig. 3 Effect of pH on ammonia nitrogen removal
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Table 2 Adsorption kinetics fitting parameters

TE— 2R B 2 g S

e R 2 ) AR

PAZ P oy PR 1
ky/min Q./mg-g R? ky/g+ (mg-min) ~ Q./mg-g R?
PAZ-5 0.004 6 1.1503 0.9528 0.0349 1.4885 0.996 2
PAZ-10 0.007 4 1.2187 0.9800 0.0188 1.8928 0.9979
PAZ-15 0.0101 1.369 6 0.974 6 0.0153 2.006 0 0.996 0
PAZ-20 0.0135 1.3255 0.9830 0.0220 2.0105 0.9979
PAZ-25 0.0120 1.490 4 0.996 4 0.0140 2.0786 0.997 3
®3 BHEREERSH
Table 3 Parameters of adsorption isotherm model
PAZ Langmuir AELIR Freundlich #5571
q,/mg-g”! K, /L-mg~! R? 1/n Ky R?
PAZ-5 3.5137 0.0725 0.9859 0.37 0.6205 0.9839
PAZ-10 3.7722 0. 086 5 0.9913 0.29 0.903 5 0.983 8
PAZ-15 4.0650 0.1119 0.984 1 0.33 0.9321 0.964 4
PAZ-20 4.444 4 0.1149 0.986 6 0.29 1.2009 0.984 6
PAZ-25 4.2662 0.062 4 0.9814 0.43 0.5790 0.978 5

AT LA, Langmuir WA IR 2T [ K16 (a) |
REAS T A M 40L& SE I B s R C R B R 388 T
0.98 L I, SEH{H #0. 9859, fii Freundlich W% [t %5

IRERBIE T I R? M\ PAZ-15 [490. 964 431 PAZ-20 1Y
0.984 6 ,34/NT Langmuir W% ff} 4 IR AR AL oy o]
1, PAZ 3T 2 A AW B = —Fh 2 B4 B0 F 2
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Fig. 7 Adsorption effect of PAZ-20 on cations and analysis of variance
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Fig. 8 Removal rate and variance analysis of PAZ-20 to ammonia nitrogen in the presence of cations
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Fig. 9 SEM and EDS images of micron zeolite, PVA/SA, and PAZ-20
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Table 4 Elemental composition of micron zeolite,

PVA/SA, and PAZ-20

JLHE Wk £/ % PVA/SA/% PAZ-20/%
C 7.9 55.03 22.76
0 47.4 39. 34 44.05
Na 0.8 0.38 1.05
Al 7.0 0.11 4.33
Si 34. 4 0.07 21.04
cl 0.1 0.33 0. 86
Ca 2.5 4.69 2.79
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Table 5 Structural parameters of micron zeolite and PAZ-20
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