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Study on optimization of treatment measures for arsenic
wastewater discharged into river channels

Yunzhong Zheng
Shanghai Pinghe Bilingual School, Shanghai 200000

Abstract: In the chip industry, gallium arsenide is used in the production of compound semiconductors. Due to the
deterioration of human living environment and the pressure of public opinion, the government began to formulate and
implement the Discharge Standard of Water Pollutants in Electronic Industry. In order to protect the environment, avoid
punishment, reduce operating costs and maintain the company's reputation, it is very important to formulate countermeasures
for arsenic wastewater discharge. In this paper, the influence of cross-sectional area and blocking depth of a specific channel
on arsenic wastewater discharge efficiency is mainly explored. The mathematical models of channel, arsenic wastewater
discharge inlet and channel are established by CFD software, and the flow field and concentration field of the channel are
numerically calculated by the Realisable K-¢ turbulence two-equation model. Then, the influence of the height, width and
blocking depth of the channel on the flow field in the channel is compared and analyzed by orthogonal experiment, so as to
optimize the arsenic wastewater discharge in the channel.

Keywords: river course, arsenic wastewater, diversion canal

RIS :

A TR Z 5 2 g ook, B AR T K,
P, AR IZAR BRI 2 & A . AT
M T EAMBKZ A B ERIER LR, KRN &
FIRy 2 52 ) 40 0 T A 1 QOB 2 W) 200 i ) P S 1 e
WeAEHT. Bhib 2 s AR LA, 5 kS i 2 i ik
thERIR s> Ak, WaE, AT =R, AvkRh bl RE
SRR R, A M S B A
RGAEIR . e 2o R &, ZMAER. A
A2 NRAERRE P LR, 38 2 MAAE YA A R 6l

84

FER PR B8/, RORBED, RN, ERKE
FHIRZEE,

LRI PR T 2 A A 2 A W RS R R 0
KIAEARS 4 7T T S 0 Ohe TR R ) e 5 /K 3 B
R, IR T A BIAG FEK Hp R R I AR Tk g 4
WL MEOR BN 0.4mg/L 7K, FHE Tk 4 TRk 1 B A
XFHHEATARER, A B IS 7K P v R 0.006-0.01mg/L,
it & <0.05mg/L bR

RS T BB AESEHEA SRS, SRR
SRAEE I 0 77 3 R Bz B R K e R 2. IR



RarEE
20224441348

@ Universe
Scientific Publishing

o B 5 R A R R T e K HE R s, 38
FH CFD 3 57 7 InT 3 HE H 27K i By, i fe ok
WEASIRES,  FOA AT T IR 43T R A s R B R
TRIE X = AP AR AL 30038 N TS 52 e, DT X
T N A K HERR A TR

1 EERIA &

11 AR 13

(1) Mk E 2 TK, A ERIIITERTE N

(2) i 7oK G 5K B PR BT A AR R 5

(3) ALY Sl e AN SRS A |

(4) REEADE TG B

L2 YHER (= AHER)

AR SCEEIA RS G B —a 38, AT3H 454 K
i, FERIIE b EE G A HEA SR, AR MR
B, AET R A B, BARZE R a1 TR

R

:/{: .///mg

e
N e
BokHEAD
E1 AERSRRREMENTIEE
AR SCHEFH ANSYS Fluent 15 804K it 76 HSRK TR
TPRGLT, S8 X TInrE AR DA KoK i 1 B i 2
TR, T N AR TR B A i, PRLSR F k- & Jifi Ui

BRI HEAT I
1.3 B AR
HELENETTRE
o(pu,)
1 =0 1
o (1)
it e
a(puiuj) 0 6ul. au,- oP
=y | o L | (2)
Ox, Ox; Ox; 0Ox, )| ox,
TR TIB S k — e BT REASEL .
0 0 MWy Ok
0, —(puk)=—(F=—)+ G—pe
kit 6xj(pu’ ) 6xj(0k 6xj) P (3)
C.Gs C_p¢’
€ =y el _ &2
Jife: {_k = } (4)
| Ou; .
frup, Gop 2| 2 00
ox,\ ox, O,
ATRORE Ly =1y + 1, =1, +pCk e (5)

AR ep ) B Spalding TR A AT B -
Csl 21'439 C&Z :1'929 Cll :0'097 Ok :1'0’ G, =13

LAWK 50 P s CRAE LA 2 24

T 3E 1 JLA B R G (1 2 T 7, 7E 3 BB R S,
BANAUR P ARERL . R T A SCIF 5 0 2 A H5 T T8 43T
R e B R B R R, PR T ) J LA A A Al 2y
BERIF T X G A O TR R o X JLART BB 1A 7 Do s &)
gy, HEKHEA O 2D E =2 WA, It HLAER 58 0
JE XA SRR SIEIE, (A A S R0 P A
W RS B 2970 30937441 o TEBCE AL, IR W]
FE SOKETBEE S “BREE” A5 TR A H R K HE
A FBCE S B, il A F U R 0. 1m/s,
WK HERL 1A BE N Tm/s.

B2 TERHFTMIESERNER

2 XWAREERSH

2AHE K FIE AR E Fe A e L

I AR K HE R s e R R AR 2, FEAR SO,
FRAT 2 HUTT 3 3 T R 1) v 3 R 0 3 R I R A 345
mi A B R R, hHESKPERL (3)
RIERSAEE#, £1HRBITE.

x1 RKBAREK

e o2 . ¢
CREPIREE /) [CHEM R B2 /m ) | CHESS B9 /m)
1 2.0 3.0 30
2 2.0 5.0 40
3 2.0 7.0 50
4 4.0 3.0 40
5 4.0 5.0 50
6 4.0 7.0 30
7 6.0 3.0 50
8 6.0 5.0 30
9 6.0 7.0 40
2.2 A A
== sy
n. o
o
— * — \I;
a

85



N F--
@ Universe ot
Scientific Publishing 2022$4%13%
ANE“S’ ANSYS
. B i
I . \L, £ ——
e g
b - s
i) = ANSYS I adeeain
s e ks
J.
ansys
msts
— — e \L‘
i
S 3 E3 @SN TENRGE
d & 3 45 H T ks Ye g HE A TE J5 BE T K 2 3 B9
ey ANSYS B, M 37037 B A AT AT LA T K O ) SR

it

86

ST B A7 0 — B AT KRR R,
ST G2, e ki A 20 3E [l i 100
Feo FRBRE K LA (4 L MR K HE Y H B HE S T3
o B, BRRKTE R 23] ORI EE R, (A
Bl K LS I 2k iR BEHE AT I 2 rh s R 9T
QMo NI AR R BIIE b A —HR T 75 G =58
AR, AT E KR A R, DTTIE H A
MIE g, FEIhAIE AT LAE Y, SO B R A i
fig, 5 YW A= RS i i B R

— ? AN i\‘&

1
102000




@ Universe
Scientific Publishing

R EE
20224F 441347
ANSYS
w50
& L
_.‘nx' _".”
b
- ANSYS
= 7 1S
" H 2
s . LV
C
- ANSYS
lww ] 5YS
i
! 2 54 1e-000 --.:
D000e+00
=)
_‘_ _"w
d
Yot 1 ANSYS
1 0204000 R15.0

e
- ANSYS
I 105500000 "s0
| 7013000

L , ANSYS

Hlnm»oou K150

| T024e-001

52836001

2ate00) T
0.000+000
st
e L
o2 ]
St ANSYS
l 10570000 it RSO
| Teasecn
22830000
e a0t
0004000
Imat1)
. an
——
i ANSYS
' 105004000 nso
T904e001
52010001
| 4050001
0000e+000
Im e
T e \I"

El4 85U HEN B R L E

P4 25 H 1 8IS Qe W HE AT IE R . K a,
B bR e 2, FedTn] DL H R i {5 e W e 0 i
RN R Y 1T AR S A5 B A 20 R T g R R 5 T AT
JIANIRL . A0 1 B AN T LU/ N IR, XA
A IR0 ORI o B O Y 0 8 R L ) 16
T, XA 2 A A A BTE AR A A AT T L
TiF o XA Hh Rl LS B i R K I 2R B4 25 R E Y
Mo SHEERERERG I, RN TE Rk L
FRES T, FFI R T S8R . K R AR A B I Y S
Ao RIS, A2 RS, B ARHEA
1A B R K B o W JRE e B PR . 2 1] o 1] B RS
AT ND gt § =Y LN -9 /17N IR CIBTEN D] i IR 2R
AR/, FEONEME T S8 1K AT Gy s 3
A THEA BB, TR B AL S
FEILFER

87



Universe FIRETE
5 Scientific Publishing 2022$4%1 3%
e . s o s
I-rrw-am o = T 108008
55008005 e . 0070008
32500008 . 28000008
1 00008, ©.6000+000
\L‘ .
[ - “n - - - o mmo . o - L‘
a f
[Tt g ANSYS TR ANSYS
I.m j i I,m_m. w50
| TS0 008 | T750u-008
5008008 55008005 = AW o
A
I,M I,M Q-«
0000008 * D00e-008
P—— L ; g L
—— e — —
b g
i:“-fi'.-:.-i,fw"“ s B A
77508005 I T 008
5 8006004 I’—_ — 58008 005 I -"‘:'t\___ . -
T v FEE Q““
10008005 1 DOCe-008
L P e -
c h
s~ ‘ s
I -l/-/ 7 7500008 __,.—-“
| T 7506008
5 5008005 = . ’(js""'
) 32800008 ‘
3 250008 w‘
| 10008-00%.
1 000e-008
. 4 s L.
— —
—— T |
d El5 iTEYHENTERNIRES 0 E
gz sys Pl S JRe s T 5 e AT e A A . AT

88

a, PbHIE e HE R LA 8 o hEgid 42 I p i s g
Py ety SR A /N o X PR BT 20U SRR A K A HE R
AEH AR M, 73T AR AR AR A 38 DRt 2 ol e
VAR B HEBRAZ A3 BOINAT 2 AN = 5K B ] U 21 P a Y
E R e E, HUJER b, B e Fraios il 8 5 4
PR f/IN e B GRBE R3S I, ol T8 B35 e AR 3
ARARFTEE, XA LUK g ME h b e &S
WS 75 G LT K P B R AR



R
20224441388

@ Universe
Scientific Publishing

EERREIGR T, SR KRR E WA R T, B
DB R AR /N T X T B, LTS 3
BT HETS g B il BE

23 BLYUSE R B

28 Fluent B F18 5545 2 00l 8l an sk 2 fros, R
IESGEAAT R I3 o

*2
g A (R B (G (e 1 Crid Y H g
LIRS N N —
7 REE ) | DR ) | TUBEEE ) | KJREEEG)
1 2.0 3.0 30 1.1082562e-05
2 2.0 5.0 40 1.0103492e-05
3 2.0 7.0 50 6.4194151e-06
4 4.0 3.0 40 1.1371884e-05
5 4.0 5.0 50 9.89%10°°
6 4.0 7.0 30 1.05%10°7
7 6.0 3.0 50 8.6606133e-06
8 6.0 5.0 30 9.6856193e-06
9 6.0 7.0 40 9.6637841e-06
Main Effects Plot for Means
Data Means
A B C
:
= 0.0000095
b}
i
= 00000090
00000085
0.0000080

2 4 & 3 5 r a0 a0 50

E6 xhuEHOFEYSSHTHESNEHNER

2.3.1 IEAC45 R

625 0 T TR1IE ) 175 G 3 s A TR 2 A A
PIIERZEE R . B R EIER AT DL R 458

1. BRSPS 5 e vk 115 i)

(1) L MEREE N R R ST, 0 8 A s
PR FE AR R B /N B B R IR L 2 TR B A 4
WP/, fE BRI R, AL/ B30 S YL
WeRE /)N

(2) TELAP IR s B I R A DL R, Tl
FURS Je i BE Bt o 53Tt 2% e B2 AR B g /b . 7 Bk
SEH R, B3 AR AT H S ek B fe /N

(3) TELAP B O sE B R S LT, T
PR G Wi Bt 6 3Tt 2% 9 B A B i n i /b . 78 Bk
SR, C3AME A AP KU K.

2.3.2 4 PR 20 3 UL 5% 0]

S e S N S P S S N T PiE R A RE U
WL AP I T R EE A 10 A3 iR H s KO- 3 5 43
L S B K 3 A B R R, HAH G RO )y 2
3, WL EFA TR, W EEFR, FEL RS 05
FE R R BT, AT M RS YL B v B B AR T
B, B, AT SIS U IR F S X i A
Hh A YR Y S R R

233K HNERAG 5 MR

M EARZEIR 1.2, 3, WIS S AR,
A1B3C3 gl G o

3 B

1. E7 T ARG Y P fEinr i B, 2R
A R R I U R R B R AR 1 B X A
W, KSR (204, 40K, 6.0%), (3.0, 5.0
K, 7.0K). (30.0K, 40.0°K, 50.0K ).

2. BT T LY (3%) 1AL, J3HT 74 RMEL i
EHNHT)

3. GabxE AN KL, R R R EE 5 A R Y
SR, AFHLAUTF 58 B R R B AR, T A A
WS/, FEiE— FEOAE N T i Sead i /K i ik
JEASR, B W, HARRRE PR AR W 2 S
E Y

4. G TWER T, BN

(1) FEUEREE R HEZE T, ALK T
TERPTS YR e/ o

(2) FELAGRR SR I H s B R I LR, B3 &4
T IR RS Y B /N

(3) TELIMR R TS IR AL R, C3 441
TR TE S YR N

(4) EAREIRI T, AIB2C2 S me i HER TS YL )T
ESAE

BE K

[ 88, Homn, e, BEg, kot +
Semp g Y K X VEYI R 3 E T ObR Rg Il Eg ARlk
22 200546 H .

89





