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1380 1010 1.3 - EP/0 535 8§36 B1 ) 15. 4 12. 3

1620 1100 1.5 46.4 '3 v17.5 15.2

1670 1100 1.5 41. 20. 2 19.3 1850
1290 1.6 43.1 5 Ez”‘%LE‘zz. 3 23.1 2320

1290 1.8 37 .8 10 6 24.7 25

2970  1440] Sample# | MMFEDC | Wi%NaOH47 Mw7 | Mn | PoRDispersity | Polymgr Splids

3470 154014 2. 19 104 411389 | 1000 | 237 4322

4420 1700f 2. 454 123 421820 | 1100 | 345l 38.48
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W % CS2  MansEeS2 W % 50%NaOH Comments Rxn Product A 2970 22.1
8.0 21 21. 7 Sol ubl e B 2970 20.9
9.7 % 36 82 gm of an EDSINHR polymer were added 3@ lgdf &0% sodium APdtbkide and 41 §mDof DL
11.1 water3Fhe mixture was placed in a pressure reactordnd Uil gin BF carbon 3fsGiflde were adfbdb The
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22.0 8.0 10 17. 1 Sol ubl e 55 I
1850 20. 6 4.0 21 TABLE2 21 1 Sol ubl e As
mol ecul ar weight increases the anpunt of carbon disulfide which can be
react eds t @ Efampld [amMwWal Wi BENmER || Svtdh &g t] MR 9 Uiibs SheNa0R Y SommYNit Bxnl &dactt [han
about 20 rot (i% o 1T zlqur Pt YR T[ET d£1 TET UVd'r21 - SoMbio

B 2970 | 20.9 8.7 - 26 205 - Soluble

c 2970 18.0 1.4 35 223 Soluble

50 D 3470 20.8 9.6 26 20.2 Soluble

E 3420 189 11.7 35 18.5 Soluble

F 4400 20.1 94 . 26 25.0 Insoluble

G 4092 22.0 8.0 21, 171 insoluble

H 4096 220 8.0 10 171 Soluble

55 1 1850 206 4.0 21 211 Soluble

As molecular weight increases the amount of carbon disulfide which can be reacted to form a water
soluble reaction product decreases. With less than about 20 mole % CSz, in the polymer metal removal
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formwater sqluble polyoeric dithiocarbhanate polyners 2 _The polyneric
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settling. Th refo ?‘hq bl tle of t I nventf on can be
a one produc t 'ga 4 gnovi ng feavy net al s from
wast e wat ers i 55 |15°A 1yl gne di clgfdri de aﬁrronia
pol yn®r havi leCullar wkiyg 101100, 000 which cdnt ai ns
from5 to 50 mole % of dithiocarbamate salt groups. 50 2. A water soluble
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DTVI C cules). This is evident from the fast formation of precipitate.

40 3. In addltnon to good chelation ability of the polymeric dithiocarbamates, the precipitate formed is larger

than that produced by DMDTC, and setiles very quickly. Because the precipitate is large, there is little

need for coagulants or flocculants to aid in settling. Therefore, the polymeric dithiocarbamate of this
invention can be a one product, one step treatment chemical for removing heavy metals from waste
waters.

Ciaims

1. A water soluble ethylene dichloride ammonia polymer having a molecular weight of from 500 o
100,000 which contains from 6 to 50 mole % of dithiocarbamate salt groups.
50
2. A water soluble ethylene dichloride ammonia polymer according to claim 1 having a molecular weight
from 1500 to 10,000 and containing from 15 to 50 mole % of dithiocarbamate salt groups.

3. The water soluble ethylene dichloride ammonia polymer according to claim 2 having a molecular
56 weight from 1500 to 5000 and containing from 25-40% of dithiocarbamate salt groups.

4. A method of removing heavy metals from waters containing these metals which comprises the steps of:
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DMDTC (small molecules). This is evident from the fast formation of precipitate.

40 3. In addition to good chelation ability of the polymeric dithiocarbamates, the precipitate formed is larger

than that produced by DMDTC, and settles very quickly. Because the precipitate is large, there is little

need for coagulants or flocculants to aid in settling. Therefors, the polymeric dithiocarbamate of this

invention can be a one product, one step treatment chemical for removing heavy metals from waste

waters.

Claims

1. A water soluble ethylene dichloride ammonia polymer having a molecular weight of from 500 to
100,000 which contains from 5 to 50 mole % of dithiocarbamate salt groups.
50
2. A water soluble ethylene dichloride ammonia polymer according to claim 1 having a molecular weight
from 1500 to 10,000 and containing from 15 to 50 mole % of dithiocarbamate salt groups.

3. The water soluble ethylene dichloride ammonia polymer according to claim 2 having a molecular
§5 weight from 1500 to 5000 and containing from 25-40% of dithiocarbamate sait groups.

4. A method of removing heavy metals from waters containing these metals which comprises the steps of:
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3. Polynere d' SEdhiags fﬁne sol ub ans " eau selon la
revendi cgtion ayant un poi ds rml ecul aire de 1500 & 5000 et contenant 25 A
40% de gr opedorhdsi@l ehes! Poigthdré ha2h dinbiA 8t Aspruche 1 bis 3 Me ERRERINP WArSchwshétalr auk €S
nbt aux | our dswesserlaux cont enant ces netaux qui conprend | es 6tapes
consistent en: (a) traiter de telles eaux avec un pol ynbre sol ubl e dans

| ' eau de | Bevendizatlorsati on 1, | a revendication 2 ou | a revendi cation 3 pour
former wa conpl exe de ces netaux |lourds; (b) pernettre a de tels conpl exes
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2. Polymére d'ammoniac dichlorure d'éthyléne soluble dans I'eau selon la revendication 1 ayant un poids

35 moléculaire de 1500 & 10 000 st contenant 15 2 50 moles% de groupes de sels de dithiocarbamates.

EP 0 535 836 Bl (a) treating sach waters with a water sol uble
claiml, claim2 or claim3 to forma conplex of these he wﬁ IM‘W

3. Polymére d'ammoniac dichlorure d'éthyléne soluble dans I'eau selon la revendication 2 ayant un poids
moléculaire de 1500 3 5000 et contenant 25 & 40% de groupes de sels de dithiocarbamates.

40 4. Méthode pour retirer les métaux lourds d'eaux contenant ces métaux qui comprend les étapes
consistant en:
(a) traiter de telles eaux avec un polymére soluble dans I'eau de la revendication 1, la revendication
2 ou la revendication 3 pour former un complexe de ces métaux lourds;
(b) permetire 3 de tels complexes de se décanter de I'sau comme précipité; et
45 (c) séparer le précipité de I'eau.

5. Utilisation d'un polymére selon I'une quelconque des revendications 1 & 3 pour la suppression de métal
lourd dans I'eau.
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