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The production of traditional Portland cement is a major source of greenhouse gas emissions, as the
ingredients have to be heated to very high temperatures. Such is not the case with a new biocement,

however, which also incorporates waste materials.
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Developed at Singapore's Nanyang Technological University, the biocement is made of two main
substances - industrial carbide sludge, which is a byproduct from the production of acetylene gas, and

urea, which is derived from the urine of mammals such as humans, cows or pigs.

MORE STORIES

Smart artery stent wirelessly
transmits blood flow data

. Tiny, efficient fuel cell runs on
blood sugar to power medical
implants

The sludge is initially treated with an acid, causing it to produce soluble calcium. The urea is then added
to that calcium, forming what is known as a cementation solution. Special bacteria are subsequently

added to that solution, where they break down the urea to form carbonate ions.

Next, in a process called "microbially induced calcite precipitation,’ those carbonate ions react with the
soluble calcium ions to form hard, solid calcium carbonate. When the mixture is combined with sand or
soil as that reaction is taking place, the calcium carbonate bonds the sand/soil particles together and

fills the spaces between them.

https://newatlas.com/materials/biocement-sludge-urea/ 2/9


https://www.googleadservices.com/pagead/aclk?sa=L&ai=ClPnzqfh-YvnOOIvQvgStlbv4D9_5-Kpp69nZrs0PmaWKm5opEAEg4YHzGmC_BaAB3eH3wAHIAQapAv-jeSV-GKg-4AIAqAMByAMKqgSfAk_QglcYZMMYLJV5oD_I5Tix-2rDEr8wuofPMdQ-tUPf5U_A2NECnZT2Up8I9UOQU1jFy7cedHd8vtTAxPuQnPHOwVPl5N-FI6fJjp2eDu5M6mDgKwbFAxcxRtMA7Q9QAIiKXMuj5c1QSHZIsOuTHcVwJ4jZKflhWlguEWj9yT6DhmWbR_s_TXNPQwIK_F0qtWvJVXetLfaU9Fq1oSGLEXeLrMm-veUfQKm6bCmnxkDUsD_EJo9tkVlq7rcJbCZeqsp407LwBL21G-P4lrycufjRvqcWs6y4imbxw9GLVWPIEar_g_2x9w7-cJnK27TaU0Arp-4CGSrdApgggwomR86CTLjElXrI3SBYfBOxwO1tdd0AjikTd37FY0pSBRpDwATGn92c9gPgBAHABQX6BQYIJRABGACQBgGgBjeAB4ueiL8CiAcBkAcCqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgHpr4bqAfz0RuoB5bYG6gHqpuxAqgH35-xAtgHAcAIAdIIBggAEAIYDYAKA5ALA5gLAcgLAbgMAeAS4dOHnPuLqZwH2BMM0BUB-BYBgBcB&ae=1&num=1&cid=CAMSeQClSFh36JSdGcY9MfXBMlFk-sj-hsb_eydphF5pP-0fMlKuznWZwJ_mU-ayt3w6wqBonPKXG0AZ1ICnmF5n0uJ7b-olEZb4CLOzyIzB-zE0fAdj2c7AT8UFWZIJdeKiMU0fVy0DpjsqjhHV7i1JDYmOOFLgcQPxiSc&sig=AOD64_0IbpCiTb6KGOgwveBK8bh_FOFvRg&ctype=5&client=ca-pub-9834582815442214&nx=CLICK_X&ny=CLICK_Y&nb=9&adurl=https://www.drinkmorning.com/products/the-btv-x-morning-machine%3Fvariant%3D41134950449306%26currency%3DSGD%26utm_medium%3Dproduct_sync%26utm_source%3Dgoogle%26utm_content%3Dsag_organic%26utm_campaign%3Dsag_organic%26utm_campaign%3D16414116393%26utm_source%3Dgoogle%26utm_medium%3Dcln_cpc%26utm_content%3D%26utm_term%3D%26gclid%3DCj0KCQjwg_iTBhDrARIsAD3Ib5gNflRbt7jW5Kg7fQj99gX3dpaLTqtAiFveUWp3P-kPfnIU83JkaA8aAhnzEALw_wcB
https://www.googleadservices.com/pagead/aclk?sa=L&ai=ClPnzqfh-YvnOOIvQvgStlbv4D9_5-Kpp69nZrs0PmaWKm5opEAEg4YHzGmC_BaAB3eH3wAHIAQapAv-jeSV-GKg-4AIAqAMByAMKqgSfAk_QglcYZMMYLJV5oD_I5Tix-2rDEr8wuofPMdQ-tUPf5U_A2NECnZT2Up8I9UOQU1jFy7cedHd8vtTAxPuQnPHOwVPl5N-FI6fJjp2eDu5M6mDgKwbFAxcxRtMA7Q9QAIiKXMuj5c1QSHZIsOuTHcVwJ4jZKflhWlguEWj9yT6DhmWbR_s_TXNPQwIK_F0qtWvJVXetLfaU9Fq1oSGLEXeLrMm-veUfQKm6bCmnxkDUsD_EJo9tkVlq7rcJbCZeqsp407LwBL21G-P4lrycufjRvqcWs6y4imbxw9GLVWPIEar_g_2x9w7-cJnK27TaU0Arp-4CGSrdApgggwomR86CTLjElXrI3SBYfBOxwO1tdd0AjikTd37FY0pSBRpDwATGn92c9gPgBAHABQX6BQYIJRABGACQBgGgBjeAB4ueiL8CiAcBkAcCqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgHpr4bqAfz0RuoB5bYG6gHqpuxAqgH35-xAtgHAcAIAdIIBggAEAIYDYAKA5ALA5gLAcgLAbgMAeAS4dOHnPuLqZwH2BMM0BUB-BYBgBcB&ae=1&num=1&cid=CAMSeQClSFh36JSdGcY9MfXBMlFk-sj-hsb_eydphF5pP-0fMlKuznWZwJ_mU-ayt3w6wqBonPKXG0AZ1ICnmF5n0uJ7b-olEZb4CLOzyIzB-zE0fAdj2c7AT8UFWZIJdeKiMU0fVy0DpjsqjhHV7i1JDYmOOFLgcQPxiSc&sig=AOD64_0IbpCiTb6KGOgwveBK8bh_FOFvRg&ctype=5&client=ca-pub-9834582815442214&nx=CLICK_X&ny=CLICK_Y&nb=0&adurl=https://www.drinkmorning.com/products/the-btv-x-morning-machine%3Fvariant%3D41134950449306%26currency%3DSGD%26utm_medium%3Dproduct_sync%26utm_source%3Dgoogle%26utm_content%3Dsag_organic%26utm_campaign%3Dsag_organic%26utm_campaign%3D16414116393%26utm_source%3Dgoogle%26utm_medium%3Dcln_cpc%26utm_content%3D%26utm_term%3D%26gclid%3DCj0KCQjwg_iTBhDrARIsAD3Ib5gNflRbt7jW5Kg7fQj99gX3dpaLTqtAiFveUWp3P-kPfnIU83JkaA8aAhnzEALw_wcB
https://adssettings.google.com/whythisad?source=display&reasons=Aa2KcEZ1WqnvX_x7Jec1XXAt7XxsguOLa2i8RZz4h-G1rg32Yh8STHygsRvsI1c0AecUh51QCHzId6jP8m60S8x5vBwnEcbbD7rhqdIbH9BwreDLwdoXQ1gImfRSjoWzNFVS4iCULvEDtGRlKECn6I3igs3zYw-k_zXuB_iWrpmHwCxWjX3E4BfA8YVaS-gxLWtfWWw_x7fLaBRRlfT0bud4wbPeq7fM1qyVaJIF0XkTJ7lxyy_ivzexHjeUMvpXXOizAA3BWtbXgvBnvubKhXFu0LxkYssX5Tb6ydxuf9-Oxjagj9o69JQYlxP-ajPSQ7pfEJTc217zcnLf3i6vTGWYYJ-xYO1NuSTbOKpPTLwFzzvbvYW7fqx-BhQcsV7DhszmYzGD2kJOue_p0wwpnN2cXHg01gCMDxUoOJPdETeIXJNrhEO9X-JAROQUmBDHAyNZ6pZD-MWbBzbrd4nEZWoO0jkywm4oriDUDh0hQ8kaQaWPiqukcOCYmOpxyqm_sRXTnXyqwKd8wsa878ju28-hsKa1I_sX21868n7HSAhus3ene_4WSlIHDSTqueuL_hUI22AH_AtMM63bbmNKadsvV8xzCEDc5xR7UFqlmA8pVP5l-uRBhoofRb0ATK6QqlCvNHaZvb0IWV-McI_NGEwxxXOs2sGgx90FYFLsutUmovT3PfXMdoQOTG7OXFEMeMuaCtsoDlnbW1_4Ob6cWoTMRbdiaXeY-RGOs8qdpucMHunJX8BHVUQGq5mMFH2ad317nHy9psR3yOXGewfv2dSc9lmrNpNVGwajEIdjFSd7U678tH3C5cA902HbhwSMjOgNba3TxQY1u_3XIOMF9XYSJJOAbON2pTX-DL8tLkd0MXuanmhrjtgPKWvk-PCabwfGiE0P_By9taQmPv5fq7aT_xL9bLm-cn-JzhAG7iyLDLHNX6kVYuApDigHVC6KRB6gmbhXAY15ean_uyINzCzXNndcfK7lKEOl16lOdPlvFfSRY5-0WhQiXgoXou5L5y_HDu20emkG9xlRYUSxD-Op-rx1g40C8A-IgyryGv7VKF4yjyY33t9tvRWDMBOt59xywwvlfTWy1grYs7EGLgP61hq4CJo12TPfegu7e69zZJAFJGlqvaGlR3dh2ZeW6a29WGwQXDUpwNAuiusuoyhlNTbvBLEFZrdeDQn5KXXn9JNQCOMMDtrlsABxf7_YuB-xjsMyQUVPgzO9oYnHr2sLiIvdnDiGmPcWLg3lR78eHmKRJsdEj1p5UbiMtQ0XWq7diY7byuMbxGK_WdrfIUS1YMmbGyMF2cPYhHEf0Sqk69FiSa7MnU-VIKdJ7y7h32bZMzWwQhm9r7UOMo3OFWoeyujQG9Odo1FTyj672QBSRSMTpVRiI00rCCEvyAv1M7mmnPDiq312sJFE02SpS0FMWM61EoJv-MGwfvGOu30lPXagUlHQCZfEWVvwAWtNMYhvaFJy5qpV5UcmORjJNbhOp-qNUMbs2Y0b1bz8-hMgWSfa1aC-lDJ6YVJj5-JZzyR-d-EpySr4VSk_HHyKD9gI_8_0n8_gKLBYBljoYAdXv2uDD3Fhzn3wErw6ucalN49tAG_UF4G0LHxOvO7ckn-P_ER23EbJeHry22LKHyd6MPZp3SX6tRHvoAUOysVnsCokVOuZM-BBvL16sGFjayjOdKZNh1ggQfuO-4UyEywjy4cPayVLQecRdmkuRsFP1scFS3b6Y4jvJ-tdehPRN85qSnPY83ciRxiTln_VFNFcxiNnFi259Dmc_rAmK-IqQFYNAuN3MYE8VWI6ZrI
https://adssettings.google.com/whythisad?source=display&reasons=Aa2KcEZ1WqnvX_x7Jec1XXAt7XxsguOLa2i8RZz4h-G1rg32Yh8STHygsRvsI1c0AecUh51QCHzId6jP8m60S8x5vBwnEcbbD7rhqdIbH9BwreDLwdoXQ1gImfRSjoWzNFVS4iCULvEDtGRlKECn6I3igs3zYw-k_zXuB_iWrpmHwCxWjX3E4BfA8YVaS-gxLWtfWWw_x7fLaBRRlfT0bud4wbPeq7fM1qyVaJIF0XkTJ7lxyy_ivzexHjeUMvpXXOizAA3BWtbXgvBnvubKhXFu0LxkYssX5Tb6ydxuf9-Oxjagj9o69JQYlxP-ajPSQ7pfEJTc217zcnLf3i6vTGWYYJ-xYO1NuSTbOKpPTLwFzzvbvYW7fqx-BhQcsV7DhszmYzGD2kJOue_p0wwpnN2cXHg01gCMDxUoOJPdETeIXJNrhEO9X-JAROQUmBDHAyNZ6pZD-MWbBzbrd4nEZWoO0jkywm4oriDUDh0hQ8kaQaWPiqukcOCYmOpxyqm_sRXTnXyqwKd8wsa878ju28-hsKa1I_sX21868n7HSAhus3ene_4WSlIHDSTqueuL_hUI22AH_AtMM63bbmNKadsvV8xzCEDc5xR7UFqlmA8pVP5l-uRBhoofRb0ATK6QqlCvNHaZvb0IWV-McI_NGEwxxXOs2sGgx90FYFLsutUmovT3PfXMdoQOTG7OXFEMeMuaCtsoDlnbW1_4Ob6cWoTMRbdiaXeY-RGOs8qdpucMHunJX8BHVUQGq5mMFH2ad317nHy9psR3yOXGewfv2dSc9lmrNpNVGwajEIdjFSd7U678tH3C5cA902HbhwSMjOgNba3TxQY1u_3XIOMF9XYSJJOAbON2pTX-DL8tLkd0MXuanmhrjtgPKWvk-PCabwfGiE0P_By9taQmPv5fq7aT_xL9bLm-cn-JzhAG7iyLDLHNX6kVYuApDigHVC6KRB6gmbhXAY15ean_uyINzCzXNndcfK7lKEOl16lOdPlvFfSRY5-0WhQiXgoXou5L5y_HDu20emkG9xlRYUSxD-Op-rx1g40C8A-IgyryGv7VKF4yjyY33t9tvRWDMBOt59xywwvlfTWy1grYs7EGLgP61hq4CJo12TPfegu7e69zZJAFJGlqvaGlR3dh2ZeW6a29WGwQXDUpwNAuiusuoyhlNTbvBLEFZrdeDQn5KXXn9JNQCOMMDtrlsABxf7_YuB-xjsMyQUVPgzO9oYnHr2sLiIvdnDiGmPcWLg3lR78eHmKRJsdEj1p5UbiMtQ0XWq7diY7byuMbxGK_WdrfIUS1YMmbGyMF2cPYhHEf0Sqk69FiSa7MnU-VIKdJ7y7h32bZMzWwQhm9r7UOMo3OFWoeyujQG9Odo1FTyj672QBSRSMTpVRiI00rCCEvyAv1M7mmnPDiq312sJFE02SpS0FMWM61EoJv-MGwfvGOu30lPXagUlHQCZfEWVvwAWtNMYhvaFJy5qpV5UcmORjJNbhOp-qNUMbs2Y0b1bz8-hMgWSfa1aC-lDJ6YVJj5-JZzyR-d-EpySr4VSk_HHyKD9gI_8_0n8_gKLBYBljoYAdXv2uDD3Fhzn3wErw6ucalN49tAG_UF4G0LHxOvO7ckn-P_ER23EbJeHry22LKHyd6MPZp3SX6tRHvoAUOysVnsCokVOuZM-BBvL16sGFjayjOdKZNh1ggQfuO-4UyEywjy4cPayVLQecRdmkuRsFP1scFS3b6Y4jvJ-tdehPRN85qSnPY83ciRxiTln_VFNFcxiNnFi259Dmc_rAmK-IqQFYNAuN3MYE8VWI6ZrI
https://newatlas.com/medical/artery-stent-wireless-blood-flow-data/?itm_source=ocelot&itm_medium=recirculation&itm_campaign=ocelot_e079a01&itm_content=recommendation_1
https://newatlas.com/medical/glucose-fuel-cell-implant-efficient/?itm_source=ocelot&itm_medium=recirculation&itm_campaign=ocelot_e079a01&itm_content=recommendation_2
https://newatlas.com/medical/artery-stent-wireless-blood-flow-data/?itm_source=ocelot&itm_medium=recirculation&itm_campaign=ocelot_e079a01&itm_content=recommendation_1
https://newatlas.com/medical/glucose-fuel-cell-implant-efficient/?itm_source=ocelot&itm_medium=recirculation&itm_campaign=ocelot_e079a01&itm_content=recommendation_2

5/14/22, 8:35 AM Eco-friendlier cement made from sludge and urine

wardrobe di

speedydecor.ct

Open

The result is a solid block of material that's resistant to water seepage, and that is the same color as the

original sand or soil. What's more, the whole production process takes place at room temperature.

Biocement

Before In process After

An ancient Buddha hand statue, before and after being repaired with the biocement Nanyang Technological University

Possible applications for the biocement include strengthening the ground at construction sites, reducing
the erosion of beaches (by forming a hard crust on top of the sand) and building freshwater reservoirs.
The material has even already been used to fill cracks and rebuild sections of damaged stone

monuments.

A paper on the research, which is being led by Prof. Chu Jian and Dr. Yang Yang, was recently published

in the Journal of Environmental Chemical Engineering.

Source: Nanyang Technological University
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