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Abstract: A three-stage coagulation precipitation+hydrolytic acidification+denitrification —nitrification biochemical
method was adopted to treat solar battery wastewater from a photovoltaic company in Taixing, which featured high
concentration of fluoride and nitrogen. Engineering debugging and long-term operation practice showed that the wa-
ter quality of the treated effluent could meet the discharge standards depicted in Table 2 in the Emission Standard of
Pollutants for Battery Industry (GB 30484—2013). The fluoride and total nitrogen concentration in the treated efflu-
ent were less than 8 mg/LL and 40 mg/LL, respectively. Particular attentions should be paid to control the impact of in-
fluent H,0,, pH of secondary coagulation reaction and filamentous expansion of biochemical tank. The results of this
study can provide reference for engineering practice and treatment of similar wastewaters.
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Table 1 Influent water quality and quantity

e 7 B Ak K/ oH CcoD/ T/ TN/

(m*-d™) (mg-L™")  (mg-L™")  (mg-L")
Wik K 700£100  12~14  60+30 45425 350+50
WK 900100 <2 50+20 6 000+2 000 1 300+200
—JEE K 3000£300 3~4  40+20 70+30 200+50
AT TE K 400+50 6~9  350+50 — 30+5
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Table 2 Effluent discharge standard limits

con/ TN/ 2R/ My SS/ AL/

fiibs pH (mg-L™") (mg-L™") (mg-L™") (mg-L™") (mg-L™") (mg-L™")

B 6~9 150 40 30 2.0 140 8.0
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Fig. 1 Process flow of wastewater treatment
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N B[R] 24 10.7 mine R UTYE Hh HL 4R 14.6 m, % 0
Fff 1.0 m*/(m’~d) o = G IR %E Nt 22 B ) i)
] 24 31 min, — 2% U0 JE M B A2 14.6 m, & [ 71 fif
1.0 m*(m*-d),

A Ak Ak B K i R AR T 3 3T K T 45 B R T
7.5 h, & iH15 e B R JE 3 000 me/L. S il Akt ik
TFK 145 B s 0] 56.06 h, B 11507 VSS B R 1k B
7 0.12 kg/(kg-d) (LA NO~N 1) , fit§ £k w34 i1 K 7 45
B[] 19.23 h, A BOK B 5.0 m, 53T B2 MLSS Ay
fitf Ak 7 7 0.021 kg/(kg-d) (LA NO-Ni), i5 98 Fi &+
W % 3 000 mg/L, MLSS/MLVSS 7 0.65 .
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Fig. 2 Fluoride concentration of influent(a)
and primary precipitation effluent (b)

— & IR BE U UE P Ca (OH), % i &2 4 1 200~
1 500 mg/L, CaCl, 4% Jill i 4 100~150 mg/L, PAC £ i
1N 20~30 mg/L, PAM it K 1~2 mg/L. A T [
M 24 i, £ v 2R BRSO, — SR B SN T SR FH — )
DUVE M ¥5 e MG, V5 U8 A R 159%~20% . 45 9 3=
W, — SRR B T VE Ak B S L K BT VR B O 7.83~
157.6 mg/L, £ BN 93.329%~99.84% ., H 7K AE AL iR
FEREK, FE 2 R IR 1 7K T dk v B U sl K
95 F G ok — o vl N 24 JC T B s AR K 5 9
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TG S RDUTE It B e 4 K B R v B i £k
W3,

TR EEVTYE AL (SO,), i 4R i ok 30~40
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Fig. 3 Fluoride concentration of secondary and
tertiary sedimentation and final effluent
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Fig. 4 Total nitrogen removal efficiency of biochemical tank
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R EsF, X Hh /K 2 A T A, #E 7K NH,-N 2h 6.10~35
mg/L, i 7K NH,-N }y 4.50~12.00 mg/L, NH,~-N 2 [
HH 21.60%~78.85%, 3 W 2 K it TN F 22 LI NO,-N
T RAETE , FEER [ F AR BH A H vt Az 7= 2ok 72 rp il
HNO, S J5URL . Ak, 28 W I 45 26 K €OD 2y 31~80
meg/L, T W IR AT A7 A — 2 MERAE ik 1 4 5
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TREEEL 3250 ot E £ wEE
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Table 3 Cost of water treatment chemical

L 2 1 R 1

PAC ¥R

2558 2K (A 50%)  (ALO, BB A E>7.5%)  (ALO,Fiht 4 dis100) R FEFS  PAM Ak BRIE Wl
K A0 it kg 2.22 2.35 2.16 1.22 0.0036  4.88 0.02 0.21
ARG ) 1080 420 450 650 20 000 350 4000 1 000

I 7K B A /5T 2.40 0.99 0.97 0.79 0.07 1.71 0.07 0.21

4 BITHHIR 08 KRR E
4.1 H,0,H9 %Mzl

TS B A 7 o AR b, 4 A) A B 5~7 d R A
LW A AT — W Yk, 3 E R A HNO, HF  H,0,.
NaOH % 2577 ¢ A 0 e . Hrp H,0, — ICHETL & AT 36
3.5~4.5 t, f5c Je B PR K HE A MR B K K . H,0, Ak
PR , USRNSSR BCHRE T 16 T K 23 20 A Al Tt 3 ™
Hpy o SERRER WY, 0 oK SR A 4 i B A Ak
I i E LA SR A (ORP) AT 35 300 mV LA L, 378 76 8
1o e S R Ak I T 1 A4k A U HL A -80 m V'Y AR W)
F A A 52 B0 40 B Ak 2 BR ZE AR 60%~80% , 2E
LRG58 WK /DT 5 48~72 h, s f74 8K
R #E

T A 22 UK S SR FH T i 3R T Sl MR AR G i B
P n A JEE 9 S5 (AN R IV ) R R A Ak Tt S T 5
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W S BT DR E 1,0, DR 3, DA T B T A AR 1F
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Fe ] DUAE 440 7, 42 3 1,0, 5 4 P9 55 38 J5 1
VBT SN o A Ak i e vk B R R S U R A
I, W H0, mhif PR, R hunhh e I R .

Rk — AR E T2 aEAT & ek U TR
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R 19 K HE AT Bt B 481 4 i A Ak 0 O L D
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75 7K A B R AT AL B s 6 R G b

42 ZZRRE KM pH 3

SEFRIE AT R Y R EE N pH $E i 7E 6.5~7.5
BF, P25 BR oA A B b, K R R R R AR KR 3
mg/L; 4 pH Ik T 5.5 F#E i 8.0 J5 , th 7K ¥ )it o Vi
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RO WD 2 RN A o X T SR R R TR R B AR
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2R BT PRI TS IR DR P R A 22, P E I
SV, 1k £ 90% LA b, A TPl o 3 hn wl e — S04
(KH,PO,) .FeSO, %5 2} 51| I 45 13 A= W) 7 22 19 35 35 o
., SERE, 2 KH,PO, Al FeSO, £ Ml & 43 51y 2
mg/L(LLPI1) F1 0.5 mg/L( LA Fe 31 ) B, 224K B M 5
Ve K AT LLAS BIAR G 1], SV, AT RSUE R FEFE 30%~
40% .

5 %ig

(1) 2R I =GR BE DU TE + 7K ik 2 1k + S At 16 —fird
Al A= Ak 7 X v v B SR P 0K BH AE AL AR 7 K
HEAT AL B, K5 Ye W HE e Bs nT DARR e il 2 R T
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