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SupplementarySupplementarySupplementarySupplementary TableTableTableTable SSSS1111 | TheTheTheThe contentscontentscontentscontents ofofofof tttthehehehe metalmetalmetalmetal impurityimpurityimpurityimpurity elementselementselementselements (such(such(such(such asasasas Fe,Fe,Fe,Fe,

Co,Co,Co,Co, NiNiNiNi,,,, orororor Mn)Mn)Mn)Mn) ofofofof allallallall thethethethe samplessamplessamplessamples measurmeasurmeasurmeasuredededed bybybyby thethethethe ICPICPICPICP spectrometryspectrometryspectrometryspectrometry.... TheTheTheThe unitunitunitunit isisisis

ppm,ppm,ppm,ppm, andandandand ''''NDNDNDND'''' denotesdenotesdenotesdenotes ''''notnotnotnot foundfoundfoundfound''''....

Samples (ppm) Fe Co Ni Mn

GO 9.4 ND ND 3.7
NGO 4.5 ND ND 2.6

NGO-a700 8.1 ND ND 4.2
NGO-a900 6.7 ND ND 7.7
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SupplementarySupplementarySupplementarySupplementary FigureFigureFigureFigure SSSS1111 | MMMMassassassass magnetizationmagnetizationmagnetizationmagnetization ((((MMMM –––– HHHH)))) curvecurvecurvecurve ofofofof NGONGONGONGO measuredmeasuredmeasuredmeasured bybybyby

SQUIDSQUIDSQUIDSQUID atatatat 300300300300 KKKK.... It showed that no ferromagnetism can be observed, and only a purely

diamagnetism can be found.

SupplementarySupplementarySupplementarySupplementary TableTableTableTable SSSS2222 | TheTheTheThe OOOO contentcontentcontentcontent ofofofof GOGOGOGO andandandand annealedannealedannealedannealed GOGOGOGO samples.samples.samples.samples.

Samples (at. %) GO RGO-300 RGO-500 RGO-700 RGO-900

O content 48.37 13.35 8.87 7.16 5.70
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SupplementarySupplementarySupplementarySupplementary FigureFigureFigureFigure SSSS2222 | MMMM –––– HHHH curvescurvescurvescurves ofofofof annealedannealedannealedannealed GOGOGOGO samplessamplessamplessamples obtainobtainobtainobtainedededed atatatat

differentdifferentdifferentdifferent annealingannealingannealingannealing temperaturetemperaturetemperaturetemperaturessss measuredmeasuredmeasuredmeasured bybybyby SQUIDSQUIDSQUIDSQUID atatatat 2222 KKKK. It is found that also no

significant ferromagnetic signal is observed in all the annealed GO sampls even at 2 K.

Symbols are the measurements of all the annealed GO samples and solid curves are fits to

the Brillouin function of Equation (1). As shown by the fitting curves, the Brillouin

function provides good fits for g= 2 and J =S=1/2, indicating the intrinsic spin-half

paramagnetism. Also by fitting the corresponding M-H curves, Ms can be obtained which

is 0.167 emu/g for GO–a300, 0.15 emu/g for GO–a500, 0.136 emu/g for GO–a700, and

0.102 emu/g for GO–a900, respectively.

SupplementarySupplementarySupplementarySupplementary TableTableTableTable SSSS3333 | TheTheTheThe cocococontentsntentsntentsntents ofofofof threethreethreethree NNNN typestypestypestypes andandandand totaltotaltotaltotal NNNN ofofofof thethethethe

as-preparedas-preparedas-preparedas-prepared NGONGONGONGO andandandand annealedannealedannealedannealed NGONGONGONGO samples.samples.samples.samples.

Samples (at. %) N content N-6 content N-5 content N-Q content

NGO 8.80 3.45 4.00 1.35
NGO-a700 7.40 3.04 2.38 2.00
NGO-a900 6.85 2.28 2.23 2.33
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SupplementarySupplementarySupplementarySupplementary FigureFigureFigureFigure S3S3S3S3 | MagneticMagneticMagneticMagnetic propertiespropertiespropertiesproperties ofofofof NGONGONGONGO andandandand annealedannealedannealedannealed NGONGONGONGO samplessamplessamplessamples

measuredmeasuredmeasuredmeasured bybybyby SQUID.SQUID.SQUID.SQUID. (aaaa) Typical M – H curves measured at 2 K. It is found both of the

two annealed samples still are ferromagnetism. (bbbb) M – T curves of NGO-a700 and

NGO-a900 measured from 2 to 300 K under the applied field H = 500 Oe. It is found that

the TC is ca. 89.8 K for NGO-a700 and 74.7 K for NGO-a900, respectively, lower than

100.2 K of the as-prepared NGO.
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SupplementarySupplementarySupplementarySupplementary FigureFigureFigureFigure SSSS4444 |||| FFFFittingittingittingitting 2222 KKKKMMMM----HHHH curvecurvecurvecurvessss ofofofof NNNNGOGOGOGO-a700-a700-a700-a700 (a)(a)(a)(a) andandandand NNNNGOGOGOGO-a900-a900-a900-a900

(b)(b)(b)(b).... TTTThehehehe blackblackblackblack curvecurvecurvecurve isisisis thethethethe measuredmeasuredmeasuredmeasured curvecurvecurvecurvessss andandandand thethethethe blueblueblueblue lineslineslineslines areareareare thethethethe fittingfittingfittingfitting curvescurvescurvescurves

forforforfor paramagnetismparamagnetismparamagnetismparamagnetism bybybyby g=2g=2g=2g=2 andandandand JJJJ =1=1=1=1.... TheTheTheThe redredredred cucucucurvesrvesrvesrves areareareare ferromagneticferromagneticferromagneticferromagnetic massmassmassmass

magnetizationmagnetizationmagnetizationmagnetization bybybyby subtractingsubtractingsubtractingsubtracting thethethethe paramagnetismparamagnetismparamagnetismparamagnetism fromfromfromfrom thethethethe measuredmeasuredmeasuredmeasured curvecurvecurvecurves.s.s.s. IIIInsetnsetnsetnsetssss



areareareare thethethethe partspartspartsparts ofofofof ferromagneticferromagneticferromagneticferromagnetic massmassmassmass magnetizationmagnetizationmagnetizationmagnetization.... The mass magnetization of

NGO-a700 and NGO-a900 measured also can be expressed as total para ferroM M M= + . The

saturated Mpara of NGO-a700 and NGO-a900 are fitted as 0.92 and 0.84 emu/g, and J is

fitted to be 1 by Brillouin function. After subtracting the paramagnetic signals, one can

obtain the remaining Mferro of ca. 0.23 and 0.15 emu/g at 2 K of NGO-a700 and

NGO-a900. Therefore, we can obtain the Ms of NGO-a700 and NGO-a900 at 2 K are

1.15 and 0.99 emu/g, respectively. Clearly, both the Mferro and Ms of the two annealed

samples are lower than that of the as-prepared NGO.


