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1. Purpose HHK]

This regulation specifies the requirements for the treatment of laboratory cleaning

laboratory equipment wastewater.

AHURERLAE T S50 S0 Pe S 0 e & RK (AR BE 2K

2. Scope V&I

The provisions of this document apply to the treatment of wastewater from cleaning

and experimental equipment in all teaching and research laboratories of GTIIT.

ARSI T 28 LIS B T 22 e P 30 5 R S 06 S35 e Sk B0 R 4 JROK (AR BREESK

3. Responsibility BR3E
EHS Office EHSHAZE:

Responsible for formulating this procedure and supervising the effective
implementation of the requirements of this procedure;

P HE AR, I WA R R0k S

Provide relevant guidelines and training in the laboratory to assist the

laboratory in the treatment of cleaning wastewater according to requirements

RPN 51 K TS250 %, Pl Seis SRR 2R AT I UL BOK K AL 2E .

Lab Leader SZIEfHHFA:

Responsible for the collection and temporary storage of laboratory cleaning
laboratory equipment wastewater in accordance with this guideline;

BT AR 510 S I B S I W A KR . B AT

Recovery and reuse of cleaning water with high concentration that can be used for
recycling;

PR PR, AT TR RIS e A AT RIS A

Wastewater containing toxic and harmful heavy metal components must be collected,
and it is prohibited to be discharged into the waste water collection system;
MEHBAE. BB BB IHATIEE, 2K R4

For laboratory cleaning laboratory equipment with low concentration and low
hazards, the cleaning wastewater 1is discharged into the school wastewater

collection system according to the guidelines
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5. 1.

XTI S35 R LA ) S 58 3 05 U S 6 e 4% T e PR /K H 48 51 HEONR P9 R K R &
£

Person in charge of related equipment of operation department =& EAHRXIEZ MK

A:

Responsible for monitoring the operation of laboratory wastewater collection and
treatment equipment, timely reporting and processing of abnormal conditions to
ensure the normal operation of the equipment;

157 B S0 = PR KW ER A AL B £ RIS AT 5 0L, 6 e B S LR AT IR A AR B, A R 15
# BB,

Responsible for routine maintenance and repair of laboratory wastewater

collection and treatment equipment

DTS B R KR AN AL B e 26 1 H s 44 AT 2 T A%

Terminology AiE

Laboratory wastewater: Wastewater from the cleaning of experimental equipment in

teaching and research laboratories

S BRK: AT HEE SRS B SR B TE VT AR R K

Process Wif2

Wastewater treatment principles J&zKACTHE M

e High—concentration waste acid and waste lye should be discharged when

neutralized to neutral.

X R BE TR IR PR BB 28 v A0 2 P PR N T

For high—concentration organic solvents containing a small amount of analytes
and other reagents, they should be recycled and reused.

X T B/ AR A R H At 7 PR s Ak FEE A AL 71 2 [m A 3

The high—concentration waste liquid wused for recycling should be stored
centrally.

P [l A 1 v R R PR M B i A7

Low—concentration cleaning wastewater is discharged into the school wastewater

treatment system after treatment.

IR BERITEVR R K, AR S HIBRNAR W R K A P R 55
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e Storage containers and storage conditions should be determined according to the
nature of the wastewater. Different wastewaters are generally not allowed to be
mixed, and protected from light and away from heat sources to avoid adverse
chemical reactions
LR A R A A A 5 i A7 am MU A7 2 A, ARIROK — AN RVFIR G, #6. m B
PG R A AN RAG S IO

e Separate collection waste water storage containers must be labelled, indicating
the laboratory in which the waste water was generated, the type of waste water,

and the storage time.

BRSSO A A A AU ERRAE . SIS R RKAIE, A (] 55

5.2. Wastewater and wastewater treatment method if part of solid waste exists BIKRJE

IK AR IR 20 I R ) Ab B ¥

5.2. 1.

5.2.2.

Treatment method for heavy metal-containing cleaning wastewaterd E & BIE¥EE /K
RO

Waste liquids containing mercury, chromium, lead, cadmium, arsenic, phenol, and
cyanide must be treated to meet standards before they can be discharged.

Laboratory treatment methods are as follows:

TR B HY B BRL M. SURRRL A A BIARR G A REHII, S AP RN R

Treatment of mercury-containing waste &3REFVINIAFH.

If metal mercury is accidentally scattered in the laboratory (such as breaking a
thermometer), it must be removed in time.

A AINO K 4 B R BT AE S50 = B (AT R BE T1) b 20 S I B R

For example, use a dropper or a thin copper sheet soaked in an acidic solution of
mercury nitrate, collect the copper wire and cover the beaker with water;

Mercury particles scattered on the ground should be dusted with sulfur powder to
generate less toxic mercury sulfide;

Or spray with potassium permanganate solution (5: 1000 volume ratio) acidified
with hydrochloric acid and clear it after 1 to 2 hours;

Or spray with 20% ferric chloride aqueous solution and dry it before removing it

(but this method cannot be used on metal surfaces, it will cause corrosion).

0 A BRI R AR R oK AR PR VAV R I A 4 22 S8k 55 e v /K 1
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5.2.3.

5.2.4.

5.2.5.

AR AE b T R R UL R B AR, AR REE BN RRAL R 5

EE b Sh PR MR A 1 ) e B R B VAR (51 T000MARALL) , i 122/ 5 15 Bk s

B E20% =SABOKIEW, 5 HERR (R EA R T e JE &, 2R .

For the treatment of mercury—containing waste liquid, the waste liquid can be
adjusted to pH 8-10, and excess sodium sulfide can be added to cause
precipitation of mercury sulfide, and then ferrous sulfate can be added as a co-
precipitating agent. The precipitation of iron sulfide can adsorb the mercury
sulfide particles. Precipitate and then stand still.

St TS R R AIALER, AT SN R S PHS ~ 1O NI A4k, A6 AR i Ak R U, T
N NI DTIER], A2 R AR DTTE AR B A R GIORI R BT, AR a7y s

Disposal of leaded waste &4IKFAVIHIALFH:

Adjust the pH of the waste liquid to 8-10 with alkali to generate Pb (OH) 2 and
Cd (OH) 2 precipitation, and then add ferrous sulfate as a co—precipitating
agent. The precipitate can be mixed with other inorganic substances for sintering
treatment, and the clear liquid is discharged.

FHBCRE 12 VRPHI 228~ 104E FiPb (OH) 2F1Cd (OH) 2UT3E, PR IMABRIER LR AE AT R], VilEw
A5 HAB TR A AT A AL BE, TERHETR

Treatment of chromium—containing waste 48K FYIHIAEH .

Adding reducing agents such as ferrous sulfate, sodium sulfite, iron filings to
the chromium—containing waste liquid, reducing hexavalent chromium to trivalent
chromium under acidic conditions, and then adding alkalis such as sodium
hydroxide, calcium hydroxide, sodium carbonate, etc. Three prices form Cr (OH) 3
precipitation, and the clear liquid can be discharged. After the precipitate is
dried, it can be roasted to make it be roasted with coal slag. After treatment,
it can be landfilled

PR PIMAGE R, R AR B, TERRTER MR RS L R B = A
B SRR IMNER, I AL AL BRI NS, A AN AR IR BCr (OH) 3UTTE, TR AT
T PUHETHRJE AT PRSP AL FE, A I 5 — e be, AL P Jm T SH L,

Treatment of arsenic-containing waste SHIEFVIHIAFH.
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5.2.6.

5.2.7.

5.2.8.

Calcium oxide is added to make the pH to 8, and calcium arsenate and calcium arsenite
precipitate, which co—precipitate in the presence of Fe3 +. Or make the solution pH
greater than 10, add sodium sulfide, and react with arsenic to form a difficult and
low toxicity arsenic sulfide precipitate. The test for generating arsenic-containing
gas was performed in a fume hood

IMNEAES, AEPHIYS, Az R IR A5 AL B R E5U0E ,  FEFe3+AFEI FLUTVE . BRATVAVRPHR T-10,
IUNBRACSN, S B AR BOHERS < AREE O BRAC AR DTUE o 7 AR 5 e AR 1) a6 £ 58 AU T AT

Treatment of phenolic waste & EYRFAVIHIAFE:

Low concentration phenol—-containing waste liquid can be added with sodium
hypochlorite or bleaching powder to oxidize phenol and carbon dioxide. High
concentration can be extracted with ethyl butyrate, and repeated extraction with a
small amount of sodium hydroxide solution. After adjusting the pH, it is used after
re—distillation and purification.

AR L 25 By RV I N IR SR BN B A, A AP T AN — S B . iR EE P A T R LR A
I, fERDESENER IR E I WAPHE, BT E AR S .

Treatment of cyanide—containing waste SEUEZFMNIAHE.

The low concentration waste liquid can be added with sodium hydroxide to adjust the
pH to more than 10, and then potassium permanganate powder (3%) can be added to
decompose the cyanide. If it is high concentration, it can be treated by alkaline
chlorination method, first adjust the pH to above 10 with alkali, and add sodium
hypochlorite or bleaching powder. After being fully challenged, <cyanide is
decomposed into carbon dioxide and nitrogen, and it will be discharged for 24 hours.
Cyanide—containing wastes must not be littered or mixed with acids. The volatile
hydrogen cyanide gas generated is highly toxic

IR BE IR T I E AN PO L0 b, FEINN SRR R (3%) , (EFM il H2im
WREW, W A AR SV A, e BRIA ZEPHAT0RL b, I AR AR BUIE Ak . &7 01
B RN — BRI R, THE 24N HE. SRR M AREE SR S RIES, &
B AR RS AEA R

Treatment of mixed waste liquid JE-&JRVRIIALHE.:
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5.3.

The non-interacting waste liquid can be treated with iron powder. Adjust the
waste liquid PH3-4. Add iron powder, stir for half an hour, adjust pH about 9
with alkali, stir for 10 minutes, add polymer coagulant to precipitate, and the
supernatant can discharge the precipitate

HAE BT PSRk A B o 815 BRVRPH3—4. IONERH . SRR, BRI FTPHO e A7, i
107388, I TR ESUTIE, TEWR AT HBTEY -

At present, there are treatment methods for collecting waste liquid in schools. H
IR IR WSC AR R R P b B 7 1 -
The laboratory can pretreat the wastewater from cleaning equipment and instruments
before discharging it into the school’ s wastewater system, reducing the difficulty
of processing the school’ s wastewater treatment station, improving the processing
capacity of the school’ s wastewater treatment station, and effectively achieving
the harmless treatment of waste liquid Claim.
The methods available for reference are not limited to the following, but the same
purpose is to harmless and reduce the harm to the environment
SR % A DAFEFFIONAR W IR K RGERT, S X T B Bk MU ES IR IR /K HEAT TRAL B, BRI A IR
IKACBRGHRCBEAE RS, SRR A N IR K AL B AL BRBE ), A ROk BE G H (ALK
WS TNEART LU N, HER—3, &2 7 EFE, BN HEREE.

5.3.1. Solvent extraction RFIREELE

Wastewater with low concentration of multiple waters is extracted with volatile
solvents such as n—hexane which is immiscible with water. After the solvent layer
is separated, it is incinerated. Then, the solvent in the water layer was blown
out by blowing air.

X E R ZIRFEMCIEIK, HSKAMIRE I IE O KRR ISR AT R, 7 8 a2
Ja, WERATRER. AN RKTE, KK ZE R RE R .

Wastewater such as emulsions cannot be treated by this method, but by

incineration.

XTI R R K, AREFTIIEALPE, AR PRI Ab PE.

5.3.2. Adsorption MRk
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5.3.3.

5.3.4.

5.3.5.

Activated carbon, diatomaceous earth, alumina, layered fabric, polypropylene,
polyester flakes, urethane foam, straw shavings, sawdust and other substances
that can absorb the solvent well, make it fully absorbed Agent—from incineration.
MEtER . EEL it BRREW). B, Kish . ZETROBRIKEER. B
FAEARZ IRAE RAF R VAT, T bt fa, SRR -5 ke,

Oxidative decomposition &AL 4HfEiE

In the aqueous low—concentration organic waste liquid, H:0., KMnO,, NaOCI, H.SO, +
HNOs, HNO; + HCIOs;, H.SO, + HCIO,, and waste chromic acid mixture are used to
oxidize the waste liquid break down. Then, it is processed according to the
method for treating the above—mentioned inorganic experimental waste liquid.

FE 5 K IR IR BE A HLIE R b, xb 2 5 AL 20 i B0 R, A H:0. . KMnOs . NaOCT
HoSO:+HNOsy HNOAAHCTOsy  HSOAHCTO S PR B BRIB A, RSl SR5, 1% Bid
oL S50 IR VR (R AL BT I LA

Hydrolysis 7KfE%

For organic or inorganic acid esters, and some organic phosphorus compounds that
are prone to hydrolysis, NaOH or Ca(OH): can be added to hydrolyze at room
temperature or under heating.

After the hydrolysis, if the waste liquid is not poisonous, it can be discharged
after neutralizing and diluting it. If it contains harmful substances, dispose of
them by appropriate methods such as adsorption.

MANERETEHUER IBEE, LK — i A VUL &5 2 5 R A KRS, AT ANaOHER
Ca (OH) -, 7F S BN T AT 7K -

IKMEIG, ERGERFN, ehM. WrE, B, WlREE A FWEN, F e
T T CAAL B

Biochemical treatment AE#J{b2EAbFEE

Treat with activated sludge and blow in air.

For example, a dilute solution containing ethanol, acetic acid, animal and
vegetable fats and oils, protein, starch and the like can be processed by this
method.

FENET G Z IR PU IF RN 22 AT AL BE
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5.4. Matters needing attention JEEIEIR

With the different composition of waste liquid, in the process of treatment, it
is often accompanied by the generation of toxic gases and the dangers of heat
generation and explosion. Therefore, it is necessary to fully understand the
nature of the waste liquid before processing, and then add a small amount of
medicine to be added separately. At the same time, you must operate while
watching carefully.

BEE R AL A, (e R, AR PR PR B UK DL B BRAESE G . P
b, ACFEHTAATR S T IRIRIPEST, RIS 2 N> BT R AN 25 e [FII,  a iV
B ELHAT B

Waste liquids containing complex ions, chelates and other substances can
sometimes not be completely treated by adding only one elimination drug.
Therefore, appropriate measures must be taken to prevent the direct discharge of
some untreated hazardous substances

BHBE T BEMIEMTIRR, RIMA—FHEERZ AN AR e e 4. Fi,
BERBUE A, VE Rk A IS AR AL B A T A BT BRI 25 .

In the case of adding sodium hypochlorite in order to decompose cyano groups, SO
that free chlorine is generated, and water—soluble sulfides are generated due to
the treatment of waste liquid by sulfide precipitation method, the treated
wastewater is often harmful. Therefore, they must be reprocessed

TN T o R EE TN KRR, PAEU AT S, DLt T B T 12 A B T
EROKIE TR BRI EEE O, FAC S KR KA & . Bk, aue e Tm A e 2.

In the treatment of waste liquid, in order to save the medicine used in the
treatment, the waste chromic acid mixed liquid can be used to decompose organic
matter, and the waste acid and the waste alkali are neutralized with each other.
Active use of waste liquid should be considered

AL PRI, N T IR BT IR 25, AT R SRR SV T A LA, DASCRE PRTR
JRBEEAH A ERRE & R IR -

Try to make use of harmless or easy—to—handle substitutes instead of medicines

such as chromic acid mixtures that will discharge harmful waste liquids.

REMMTEHERS T B &, AERIRIE S R H A F R 2.
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For solvents such as methanol, ethanol, acetone, and benzene, which are used in
large amounts, in principle, it should be recycled and the residues should be
disposed of.

XHEE OFF . IR R Z B EBORRET, RN E 2R e ORI AT, s e AE N BLAL
iiil

6. Annex P
None 5



