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BRIB AL TEBEAR R, IMABRB A LR R SR —E B, T E COD1H.

PR M EEATMAPEMESEELEENEK, BERMK 60min, 4r47HK
B CODHEZBSE.
1.3 Sk

COD,, : ERMMIL.

HERE: FT RS MG (Plasama-200 ICP-AES).
2 EXBERSITR
2.1 HBREAMBSTHREESR

B ILEXK, MA—EEHE, E—estE, # cr(VDER RS ER., REma
KERPpHZE95+04, HEERIIETE. LHEERIIAKI

£1 $BERC(VDAMELEESEHLER@mg/L)

Tab.l The results of reducting Cn(VI) with iron detritus and precipitating heavy metals

& # & ¢ 4] B £t B COD pH
TR B2 7K K IR 474 105 50 50 434 6.2 0.88
ERA 1 .4g/L (3 BRI FE0.6g/L),
K RZ60min, JLIE/5 0.39 <0.05 <0.5 <0.5
Tk g 3.0g/L (L BRIFFE0.8g/L),
K R290min, TLiE/E 0.37 <0.05 <0.5 <0.5

BEK L CrOl ™ M O I RAFAE. 18 CnO2 " SE2EFN Cr, A BELL Cr(OH);
MEMIERXMNBE KBt L. ERREERERB D EREMAN, E5ERAERN,
Cr,O " BEF K Cr':

Cr,0 +14H'+6e==2Cr'* + TH,0 E° =133V

BB RRER, BSEARERE, Fe B8R Fer.

Fe'' +2e=Fe+ E° = —0.44V

A RM B K BEBRYE, pHAE | LT, FEEKFMAZBE, MWELEWMTR
Ri:

Cr,0” + 3Fe + 14H* =2Cr'" + 3Fe’* + TH,O
Cr,O ®&BFE R Cr'”.,

B 7K H 8 Cr(III), Cu(ll), Pb(Il), Sn(Il), fE—E K pH&M T, #HELUERABEKE
BERMAYILE. FTUTE Cr,Ol #E £ FN Cr (DG, BEKTMAKE R pH E
9.5+ 0.4, W Cr(Ill), Cu(IT), Pb(Il), Sn(I)FIHiE B Fe(I) &4 51 LL Cr(OH),, Cu(OH),,
P(OH),, Sn(OH),, Fe(OH),HIUTIEE R MBE KB %, HRZAWT:

Cr'* +30H™ = C(OH), ¥
Cu’* + 20H™ = Cu(OH), ¥
Pb’* +20H™ = P(OH), v
Sn’* + 20H™ = Sn(OH), v
Fe'* + 20H = Fe(OH), v
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HERIARL, (DRESEERTESEHNETE <0.05 WHEZEKWEET, A
BRI B IS A 45 2 T 1T #9 Wesley Eckenfelder, 199148, —#MrecEF5-SMiE=4 R
R IER S, BEEIER =M, AGHAEAR =M. & pH K 3.0 AT AR T3 1R R
B, QUUEEERE. . HAHNSEHRTERA R, WM AKEMpH N
9.5 + 0.4, Cr(IIT). Cu(Il). Pb(IN) Al Sn(I) & AT AVLIE TE M. AXEM T AREEBMAR
MAF BT E s, B 1aFE, BKWpH N 1 24, ERMERE 14g/ L. R
Bz 60min, B AT NUr 48 58 2B IE A =455,

22 BB-BERERMEAREKPAEIYRSERSIE

BKESRBREG, MAaKETRESENE, WERRETEKFHEILY.

f COD Wy £BRERINA K 2,

F2 HB-REBEBREX &K CODRIAIEL R(me/L)

Tab.2 The results of condensing and adsorbing of iron detritus to COD in waste water

& B % # coD EERE (%)
R R K K B 4346.2
ILE KSR | 4g (EERIE#E0.35g), [ RZ30min, HWpHHN9.5, WiE/E 1464.7 66.30
ILEE KR8 1 4g (LBRIEFEC.6g), L RZ60min, WpHHA9.5, Tig)A 8222 81.08
LLBEK gk B 3.0g (GEBR T #E0.8g) , S RZ90min, HWpHH9.5, UliE/m 667.3 84.65
1L K INEk 8 3.0g (CEFRIE#EL.Og), K RZ120min, WpHN9.S, FIE/R 660.6 84.80
\LEAK MR B 3.0g (LRRIEFEL.2g), R AZ180min, WpHH9.5, VilEfE 658.5 84.85

K I AL A RS N S B A AR s Bz, T H Al R AL FR B K AR R A
Y. HERE, S98BEhsimBAmy, ERMEERSIER T THEBE/M D
W, ML, SRRZHTFEMR P HABR S, BFHmBHER. EHAKRMKE, %
W T AR AR U SR B L FAE AR O EE R VE WP, TEBAMRME, H* R BRI HL
TrAERAESH], #mAREES., KBl FRMEInT:

Bat}: Fe—Fe’* + 2¢
Bt O, + 2H,O+4e—~40H
2H'+2e—2[H]—~H,

TERAEERT, R ENHES H, HARSHLFEEE, E5%KKT
WA K EER R, B HEEH, 7R T s R WM, AR R A iR
F' " KEWABE, XEHESH  MEHFREARENE, B-BAKRRERBEMEE
WEREN, BAERHMEREKFHEIMER. BKERBRESE, FMAAKEN
RAEBERIIE, BERBMEKPOAENYMETR, LB AR E KL, R
AU FEMERRM S SERANSGR. R, AESHE. f 8 BENaEELY
TUUE, MNEKPMANDEEAGERKEER, M##—24_5E 17X CODH ERE,
MU EJURMERERMLER, #Hx3%E/K COD M EBREEXT 81.08%—84.80%.

AT B BAFRINABRAA R K RZET AR5, AP S5 R 5 RO ae ] R oK &R L
BOABERESBIHER ZHMXRME 1 FUR,
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Fig.1 The relationship between rate of COD removing and reaction time (a) and iron detritus consumption (b)
M laff i, BEERKKSRBRENEHER, CODMEREHTHM, AT
— W), BER BN EEER, CODKEREAHIEHM, HE 16T, BEHEHK
JBIHFEREEM, CODMLEBRREEEM. EEBHARMME -5, HESBH
FERMIEM, CODKEBREMMANE., hmita R, YEKSHKBRN—EREE, &
REEE RN R, BBIHFAENEM, B COD M EBRERH BHM.,
HE 1 MR 2L, SASIMBTRM KK, BB 5 H R R A 7§ £ 60—
90min, £KJE Y THAE R FEHIEE TR K 0.6—0.8 FLHI AT,
2.3 BBXEBERVIERG B KD COD M &5 E M
SRRVRLEEHORKEZWE, M —ERK COD, WMk 2 Fix. S5 H&RE

£3 SENSRETRLESEADCODNERERmyL)

Tab.3 The results of iron detritus removing COD in waste water that has been condensed and precipitated

40

Y

B &t
BRUIEAE S EK 822.2 667.3 658.5
Jngk B2 #130min 192.6(76.58) 171.2(74.34) 155.3(76.42)
JEk I8 B #160min 151.8(81.54) 145.8(78.15) 96.7(85.31)

HE: ESARNERE %),

NHBEM—ROHE, BEERIEENEK, BMAREE SRR, GMERIAX 3.

87 BKIESRBhREA R B KR, HE 3T, £881EH 30min, 3 COD
B 2 Bx R T B 74.34%—76.58%; £ B B #1 60min, 3t COD Y % B & 1] ik 7
78.15%—85.31%. BEEE/KELKB T RULEBIKEMN, CODM EEBREMM,. EHB IR
¥ 60min 5& ¥ 30min AH LLES, EINMEN 3.81%—8.89%. HIF 3 M, BEIIEGHNE
KEESEEH L LZREINYRTITH. FKERE b 82 8 0 E af 3% 844 30—
60min.

MR ITLUEFEN, RBHRTEREEEKFHAENY. KRS (1993) % #kHE, A
KRB AFHENY, ZpHENERAK., 2 XRALBABEEMYEKDR LD



540 w ¥ 5 ® H 28 ¥

ALY, BRWERNGER, XEKKXESF (1993)MEMLSER B, NI, EK
B, BB M PR R R K Fe® ™ 5 R K o 89 OH 48 I £ B Fe(OH),, 7E
Fe(OH) BRI #H, W W TRKPHAIY, & CODMEMH—F FIK.
2.4 Frgixt COD ) 2B {E A
PENTEFY, REHRNTE. HREHK, BAREORKIER. £5BK
WHGHEK, BEPBERHE, i —SRELHEBR, 45RLEK 4.
R4 PERMALER@me/L)
Tab.4 The results of cinder absorption
¥ R B R BoE R KB
COD COD B # il ]
171.2 97.5 <0.05 0.35 <0.5 <0.5
145.8 86.7 <0.05 0.33 <0.5 <0.5
155.3 93.4 <0.05 0.32 <0.5 <0.5
96.7 77.4 <0.05 0.32 <0.5 <0.5

HMEA4TR, BEBRLEEENEKEyBEHE, HKE COD<100mg/L; &%
<0.05mg/L; 41 <0.5mg/L; %% <0.5mg/L; # <0.5mg/L; ¥ET ERHBRARUE.
25 EAKMBTZHRE
RFHEMBEKNTE N, BAKSHRBREG, MAKERERIE, RFEBREK
FHESBANANY, BEMREHEKESHBERSE —LEBEILY, BREHRUPE
WH, HKEIRERE R HEBARHE., T2RBETERNT:

BB, KR
W
pA— | —~ [Erow} [ - [om o - [woen] [k |
¥ ' |
] B T T bR

* VB |- W A AL TR R b

3 &R

30 ASCRABBARNEBREKFREERNMYNESR. ARBBOKERH T -/
17 W Zh 38 .

32 RAANBABEHEK, COD. #. #. 4. HEYTERERIERIRAE.

33 ATASKBMIEKERHITTHRLAHE. F—KREKSHEBRERE, WAKERETY
KK pH N 9.5 + 0.4, ME, —Jm CxIll), Cu(Il), PbID), Sn(ID%E XL EYHIE
KilE, HEAF ELRELBEARCERETERHBRRRE, H—FE, BEKPHEH
BLY BE — A Bk K T 4 R 09 UL @ T B R SR R B, AT Hh K o 25 BR. COD B 25 BR R ik B
81.08%—84.80%. &F —KAHMEHEKFEELHKBKR, H4F¥ 30—60min, H LY
— W ERR, COD K EBRFEIXT) 78.15%—85.31%.

34 AEARTZAGHEE, LZER, BEHLE, STHRAK, THERERED, LHEY
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STUDY ON TREATMENT OF WASTE WATER WITH HIGH
CONCENTRATION OF ORGANIC COMPOUNDS AND
HEAVY METALS

Tian Youyun, Yuan Jing'

(Institute of reusing the indusirial water, TCollege of Fisheries, Ocean University of Qingdao, Qingdao 266003)

Abstract This paper gives a feasible treatment for waste water with high
concentration of organic matter and heavy metals.

It is possible to remove heavy metals and organic compounds at the same time
when they are in high concentration and treated with cast iron chippings. The waste
water was made to react with the iron chippings and then its pH adjusted to 9.5 =
0.4, the precipitation would occur by coagulation. Let the superatant flow through an
iron chippings bed and then adsorbed by cinder. After this treatment, all the indexes
of heavy metals and COD could reach the national discharge standard (i. e. COD <
10mg / L, total chromium < 0.05mg/ L, copper < 0.5mg/ L, lead < 0.5mg/ L and
tin < 0.5mg / L).

The waste water was treated twice with iron chippings. At first time the reaction
time of waste water with iron chippings was controlled within 60— 90min; the
consumption amount of iron chippings was controlled within 0.6—0.8g/ L and pH
was adjusted to 9.5+ 0.4 with lime. Then all the Cr'*, Cu’*, Pb’* and Sn’* were
precipitated in hydroxides, so that the concentration of heavy metals was lower than
the national discharge standard. Besides, the organic compounds in waste water were
also absorbed on the particles of hydroxides of Fe’* and heavy metals and removed.
The removing extent of COD could come to 81.08%— 84.80%. The waste water
which had passed the first processing was again passed through an iron chippings bed,
and allowed to stay there for 30—60min, After that the content of organic compounds
was reduced further; the removing extent of COD could reach 78.5%—85.31%.

The characteristics of this treatment are simple technology, reasonalble combination,
convenient operation, low material cost, less investment for engineering, and good
disposal effect. Iron chippings and cinder are all waste of industry, so according to
this method to control waste by waste is achieved.

The optimum amount of iron chippings to be used and the reaction time were
studied. The mechanism was also explained.

Key words waste water treatment Waste water of organic compounds with

high concentration Waste water of heavy metals Cast iron chippings



