Horticultural Uses of Paper-mill Sludge

For the last few years at CAT we have been encouraging householders to put paper and cardboard into their compost-bins as part of a simplified low-temperature method of composting household wastes. But people are often worried about the potential toxicity of the printing inks. It occurred to us that we could obtain an exaggerated profile of the heavy-metal content through 'De-Inking Sludge' (DIS) which is the stuff left over when paper is de-inked and recycled. The Bridgewater paper mill at Ellesmere Port kindly sent us a chemical analysis of the sludge (see the box) and to our surprise the heavy metal levels were nearly all extremely low - lower than in most soils. So here we have a non-toxic material consisting mostly of clay and cellulose fibres with about 6% calcium and a neutral pH after weathering. Could it have any positive uses? We asked the Ellesmere plant to send us a sample. Two days later a large truck arrived with 17 tons of the stuff—presumably an indication of its negative value. It’s not actually sludge at all, more like apple-crumble topping, grey in colour and pleasant to handle. So we set out to play with it.

Heavy metals in DIS compared with soils, and Soil Association standards for organic fertilisers, in parts per million
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Cadmium
0.3
0.1-1
10

Chromium
5.4
5-500
not set

Copper
95
2-100
400

Lead
6.6
2-200
250

Mercury
0.11
0.1-0.3
1

Nickel
5
5-500
100

Zinc
70
10-300
1,000

We are always looking for cheap sources of carbon to match the excess nitrogen in many organic wastes, and the organic carbon in DIS looked promising for composting, with calcium as a relish for the worms. It turned out to have a remarkable ability to absorb wastes mixed with it and yet end up looking more or less like it did at the start. Worms thrive in it, perhaps because it buffers variations in pH, salinity etc and supplies calcium. It makes a good complement to grass clippings. Even olive processing waste—said to be ‘uncompostable’—disappears in a couple of months. It also works for separated sewage solids from our reed beds, although this takes about a year on a big scale. It also makes an excellent soak for dry toilets: to speak plainly, entire turds vanish without trace in a matter of weeks. In one case a seedling of garlic mustard (Alliaria petiolata) germinated in a barrel containing some of the resulting material in an unheated polytunnel. This produced a plant with such anomalously large, lush leaves that an experienced wildfood harvester was unable to recognise them.  On a larger scale DIS would probably combine well with sewage sludge in land reclamation schemes. 

The low nutrient-level of DIS suggests another potential use: the establishment of wildflower meadows. Most wildflowers are adapted to low-nutrient conditions and are easily out-competed by grasses and competitor broadleaved 'weeds'. Accordingly, simply sowing them into existing sward or an enriched soil gives poor results. The standard method of overcoming this problem is to remove the topsoil and sow into the nutrient-poor subsoil, but this can be a laborious process. Adding a layer of DIS could well provide the ideal launch-pad for wild flower seeds, perhaps with the help of a mycorrhizal inoculum to assist with phosphorus uptake.

On a farm scale, DIS could be used as a source of carbon, clay and lime. In the normal course of affairs, farmers are paid to receive DIS and spread and disc it in to arable fields. We understand that yields of crops grown in these fields are lower for a year or so, then recover and might eventually be higher with normal fertiliser inputs. We have observed the same effect on a garden scale, with strongly reduced yields of leeks and cabbage after mixing DIS into a plot. This is presumably due to classic nitrogen robbery, and can be overcome by adding nitrogen-rich materials at the same time. We might expect DIS to be particularly useful as a long-term ameliorant for light soils. It would be worthwhile to test a combination of DIS and a nitrogen-fixing green manure to counter the temporary effects of nitrogen robbery.

The low nutrient levels of DIS can also be beneficial in seed composts or for stimulating early root growth. Most seeds germinate well in it. It's perfect for salad mustard-and-cress, and does not need watering after the initial sowing. We have observed that it stimulates vigorous root growth in onion sets, garlic, leeks, lettuce, parsley, cabbage, peas and beans. Such plants can then be potted on or transplanted into richer media with hungry roots raring to go. 

We observed that the DIS shrinks slightly away from a pot and sets into a firm plug very easily handled for transplanting without disturbing the roots. This suggests another possible commercial application of DIS: as a weed- and disease-free potting or blocking medium, ideally combined with other materials. After planting, the clay content would be a continuing benefit to most soils. There is a real problem for organic growers to get stable organic seed and potting composts, and DIS could play a part here, if it could be certified as organic.

Another possibility is to start plants off in DIS and introduce the nutrients with a liquid feed, perhaps even a kind of organic hydroponics. We tried this out on leeks, using diluted human urine, a rich, cheap and readily-available source of plant nutrients. 

Leek seedlings were transplanted into two boxes and irrigated with rain water for two weeks to get the roots established, then one box got urine diluted 20:1 daily, while the other continued with rain water.  At their maximum size the rain-water were beautiful-looking plants, but tiny—about the size of spring onions. It is surprising they showed no obvious signs of nutrient deficiency. They were perfectly edible, and in fact could be regarded as a gourmet delicacy—"baby leeks", and I have tickled the fancy of many a guest by serving them steamed, braised or in stir-fries. The urine-irrigated group produced plants normal in appearance and taste. I was disappointed not to find them somewhat stronger in view of the part played by sulphur compounds in the characteristic flavours of the Allium group! In our trial their average harvest weight was 36 times that of the baby leeks irrigated only with rainwater, which speaks well for urine as a well-balanced fertiliser. But is it organic? A nice conundrum for the Soil Association.

There is special pleasure in finding so many positive features of a material that sounds so dire and is regarded as simply an embarrassing waste by the industry that generates it.  I like to think that gardeners could have a role in making silk purses out of this grey sow's ear.

