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Lead (Pb) Products and Sino-Iranian Relations
in Late Antiquity”
Jeffrey Kotyk

Department of Cultural Heritage, University of Bologna

Contribution presented by Antonio C. D. Panaino

Abstract

Lead (Pb) was domestically produced in China since antiquity, but certain types of lead and
lead products were imported from Iran, especially starting in the sixth to seventh centuries.
The significance of this exchange in a wider Eurasian context remains largely unrecognized.
Chinese medicine in the early Tang period expresses an awareness of litharge as a product of
Persia. The word in Chinese is a transcription from Middle Persian. We also observe Buddhist
magical practices begin using the substance around the same time. Shortly thereafter a domestic
production of litharge is documented, which points to a technology transfer having occurred.
Chinese metallurgists were also aware that “Persian lead” was of a different quality than the do-
mestic variety. This study argues that lead and lead products constituted a noteworthy example
of material exchange between Iran and China in Late Antiquity, which in itself only highlights
the significance of Iran to the history of China.
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96 Jeffrey Kotyk

Introduction

Material exchanges between China and foreign polities to the west continually occurred
throughout history stretching back to ancient times. The Chinese were, of course, well-
known as suppliers of silken textiles. The Romans at times lamented that they could not directly
access the Chinese market, but instead they had to rely upon Iranians as intermediaries for the
products and therefore pay a much undesirable premium that only benefited their rival, the
Sasanians. Commercial exchanges accelerated during the Common Era, when overland and
maritime trade links grew. This included a significant amount of Sino-Iranian trade.' There was
a diversity of goods traded back and forth between East and West Asia, but some of the com-
modities sent eastward are not properly understood today.

In this study, I want to draw attention to lead (Pb) products as a unique case of materi-
al culture between Iran and China that has not received sufficient attention. Although China
had its own domestic production of lead (gian #it) and its properties were well-understood by
Chinese metalworkers since antiquity, a certain amount of lead and lead-based products were
still imported from Iran from around the sixth to seventh centuries. This fact emphasizes the
significance of Iran as a source of some metals for the Chinese, but also that these products in-
fluenced Chinese culture in identifiable ways. This study will point out the significance of Iran
to historical Chinese metallurgy.

Trade Connections and Metals

Although trade certainly occurred between Parthia and China, too few details about this rela-
tionship are available based on the available evidence. We know far more about commercial
links between Sasanian Iran (Persia) and China. Formal diplomatic connections between the
two empires commenced in the year 455 (Rong 2015, 61-80). One of the dynastic histories of
China, the Wei shu Zi& (Book of Wei), which was compiled by Wei Shou Z{UY (506-572) in
554, offers an early albeit brief overview of Sasanian culture, and lists a number of commod-
ities produced in Persia. The metals of Persia include gold, silver, brass, copper, tin, and mer-
cury, but not lead.? Lead, however, was produced in Kucha (Qiuzi 4 %%) according to the text.’

! Procopius (1.20), for example, relates that Justinian (r. 527-565) sought that the Ethiopians purchase silk
from India and then directly resell it to the Romans. The Romans had to otherwise purchase the silk from the
Persians, but this solution was impractical because «it was impossible for the Aethiopians to buy silk from the
Indians, for the Persian merchants always locate themselves at the very harbours where the Indian ships first put
in, (since they inhabit the adjoining country), and are accustomed to buy the whole cargoes». See translation in
Dewing (1961, 193). See also Whitehouse and Williamson (1973, 44). Lieu (2000, 48).

2 The Wei shu is a valuable early Chinese witness to the Sasanian economy and culture. We also see therein
discussion of the calendar, among other topics. For relevant discussions on Chinese accounts of Persia, see
Daffina (1983) and Kotyk (2022).

3 Wei shu, 102.2266, 2270-2271. The famous monk Xuanzang % #£ (602-664), who travelled to India and
back to China, also notes in his travelogue that Kucha (Quzhi J£ %) produces lead. See the Da Tang xiyu
Ji RJEVEIEGEL (Great Tang Account of the Western Regions), T 2087, 51, 870a17-19. See translation by Li
(1996, 17).
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Nevertheless, we know that a certain lead product was evidently sourced from Persia because
this is denominated using a loanword from Middle Perian, namely mituoseng ¢ (Early
Middle Chinese: mit da sap). This is a phonetic transcription of murdar-sang (the “dead stone”)
from Middle Persian, as was already pointed out by Laufer (1919, 508). This is dross of lead or
litharge (lead oxide).* We might infer that Persia produced litharge in significant quantities, based
the fact that the cognate in Syriac stems not from Greek (Aibapydpog), but from Middle Persian:
«mrdk’, mwrdk’, mrdsng ‘litharge, lead protoxide’, MPers. mord(e)-sang» (Ciancaglini 2006).°

Materia Medica

We might conjecture that this murdar-sang first became known to the Chinese through the
translation of materia medica from foreign languages (presumably Persian or Syriac) because
the medical applications of the substance are related early on and we can identify a parallel
with at least one major source of Syriac medicine. As Song (2001, 15) points out, the Xinxiu
bencao FMEAR L (Revised Materia Medica), which was compiled by Su Jing &k4{ (599-674)
in 659, already discusses murdar-sang. The relevant entry specifically states that it is sourced
from Persia, and that its medical applications include treatments for persistent diarrhea, hem-
orrhoids, scars from lacerations, and facial scars. A medicine including the substance could be
applied on the face as an ointment. The “minor toxicity” (you xiaodu 5 /N#F) of the substance
is also recognized. Su Jing also states the word is a foreign term (hu yan #37%).° The use of
litharge as a remedy for hemorrhoids parallels a prescription found in the medieval Syriac Book
of Medicines (Spar-Sammané), which was translated into English by Budge (1913, 511). This
work prescribes the use of lead dross as an ingredient in a remedy «for the anus that protrudeth
and for the boils in it». The medicinal applications of the substance in Chinese, we might infer,
stemmed from a foreign source.

The source of this knowledge in Chinese, however, is difficult to identify with any confi-
dence. A significant amount of Indian medical literature was already translated during the Sui
dynasty (581-617) and preceding eras (Xue 2007, 205-212). The bibliography in the dynastic
history of the Sui (Sui shu P&, Book of the Sui) includes the titles of a number of medical
works dealing with Indian medicine, but we also see a work with a title that we might translate
as the Collected Prescriptions of Eminent Physicians of the Western Regions. This is noted to
have originally been a lengthy twelve fascicles, although it was only four fascicles at the time
(perhaps the remaining fascicles had been lost).” The original text is not extant, hence we may

* See phonetic reconstruction of Middle Chinese pronunciations of characters by Pulleyblank (1991, 213,
272, 314).

5 There is also the possibility that the Chinese word was transcribed from Syriac, although even in that case the
substance was originally known from and presumably produced in Persia.

¢ See the handwritten copy from 1889 in the National Diet Library of Japan (45#1-3021). https://dl.ndl.go.jp/
info:ndljp/pid/2557930. See also digitized text on CTEXT. The meaning of Au 1 is somewhat ambiguous, but
during the Tang period, Sogdians, Persians, and Arabs were called /u, in contrast to other ethnonyms, such as
man %, which referred to diverse peoples of Southeast Asia.

7 The Chinese title is Xiyu mingyi suoji yaofang Pa354 B T4 2177 . See Sui shu 34.1047-1048. Wang (2022).

ANNALES Classis Scientiarum Moralium 1 / Doi: 10.30682/annalesm2301f



98 Jeffrey Kotyk

only speculate about its contents based on the title. This may not have been exclusively Indian
medicine, since the “Western Regions” also denoted every other land westward to Byzantium.
It has been pointed out by some scholars that Syriac Christian (Jingjiao 5t %) clergymen also
practiced medicine in China. The Church formally arrived in China in 635, and then firmly es-
tablished itself following the recognition by the court only a few years later. There was certainly
ample opportunity to translate for the court works on medicine from West Asian languages,
especially as multilingual clergy became active in China.?

Buddhist Works

Turning to Buddhist texts, the sangha already used the phonetic transcription of murdar-sang
starting around the seventh century, a fact which would only point to the West Asian source of
the word, because otherwise we would expect a transcription from Sanskrit and not Persian.
One prime example of this is found in the Collection of Dharanis (Tuoluoni ji jing F¢ 4 JE £E45),
translated by Atikiita (Adijuduo [} EE £) in the year 654, in which we observe murdar-sang
alongside transcriptions of Sanskrit terms: «If someone wishes to gain antardhana [invisibili-
ty], take both manahsila (in China called stone-realgar) and murdar-sang in equal portions and
pound them together into powder, and then further grind them ...». #7 N3 22 tHME - “FE 8,
HUEE AR np M = e R g g A — Sy, SRR AR, AR L2

This sort of magical application of murdar-sang was translated from a Sanskrit source, but
murdar-sang was already an accepted word in the common parlance in China. Whether Chinese
Buddhists regularly engaged in such spellwork as we read above is uncertain, but in light of
the diverse uses of litharge already in the early Tang, and the fact that Chinese metallurgy was
highly developed, we should suspect that a domestic production would have quickly developed.

Domestic Production of Litharge

Indeed, at some point during the Tang period (618-907), more likely in an earlier than a later
period, litharge was, in fact, domestically produced. This is clear from statements in a Daoist al-
chemical treatise. This treatise appears to date to the Tang period.'” Therein we read, «The lead
of Jiazhou [Sichuan] and the earths of different provinces are refined into powder [lead carbon-
ate?]. It is roasted into massicot; it also becomes murdar-sang; it also becomes lead powder».
S JHBF SR M LSRR R ; e PE, TR RRE FEAY, TR RCHIHT . Golas (1999, 56) explains
that argentiferous lead occurs in the northern mountains of the Mesozoic basin of Sichuan. This
perhaps was the source of the “lead of Jiazhou”, although this is uncertain.

8 See studies by Huang (2002) and Nie (2008).
° T901, 18, 832¢2-7.

10 The treatise is titled Yin Zhenjun jinshi wuxiang lei &8 3 &4 TLAHSE (Five Categories of Metals and
Stones by True Lord Yin). The author attributed it to a famous Yin Changsheng [£&4: (titled True Lord Yin,
Yin Zhenjun [% & #) from the Han period. See Hu (1995, 361-362).

"' DZ 900, 19, 99a20-bl.
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“Persian Lead”

This type of lead from Jiazhou is distinguished from what the author calls “Persian lead” (Bosi
gian P TEY), which is equated to an ambiguous “lead of the shifting sands” (liusha gian
vV #). We know that this is a reference to lead sources from the Western Regions (i.e., the
Tarim Basin and beyond) because we read, «Although there is blossom from the lead of China,
it is light and it cannot attain pure form; it is different from the lead of the shifting sands in the
western countriesy. y B $iifE A 2, BTG AHHE, A [F PG B VD #5.12 1 read this “blossom” as
a reference to cupellation, a way of extracting silver metal from lead, but gold could be further
extracted. Lead ores differ in their gold content. Craddock (1995, 213) explains that «the gold
content of silver from the argentiferous lead ores depends on the particular ore. Silver from
the oxidised ores and jarosites can contain several per cent, but the gold content of silver from
the primary galena is much lower, typically in the range from 0.01 per cent to 0.1 per centy.
Chinese relied on argentiferous galena for their silver, so the higher quality of foreign lead ore
is perhaps explained by these facts.!* Modern mineralogical surveys also help us to understand
differences between regional ores. Harrison (1968, 506), for example, points out one source of
ore in Iran in which «the lead is argentiferous, some of it containing about 100 oz of silver to
the ton of lead concentrate». A metallurgist in Tang China familiar with ores and ingots from
different international and domestic sources would have certainly become aware of these types
of facts.

The name “Persian lead” still appears in later centuries, although whether this was still a
widely used term or not seems unlikely, judging from the extant literature. Li Shizhen Z=Hf
(1518-1593) in his work on materia medica, citing Baozang lun & jsm (Treatise of the Gem
Repository) from late antiquity, writes, « There are several types of lead. Persian lead is firm and
white. It is foremost in the worldy. #6 &FE, TS EL [, AR F 25— It is difficult to say
based on this alone that this was applied knowledge on the part of physicians, since it might just
as well have been a classical source cited for the sake of comprehensiveness. The term was not
widely used, although we can infer that it was used starting around the Sui period (late sixth to
early seventh century), when Persia and China were frequently interacting with each other. The
transcription of murdar-sang, on the other hand, was still used in the Chinese language even
into the nineteenth century. Hanbury (1861, 113) included oxide of lead (litharge) in his study
of minerals in contemporary Chinese materia medica under this term.

2. DZ 900, 19, 100b9-13.

3 Golas (1999, 109) explains, «Since most of the silver in China was obtained from argentiferous galena,
lead must have become widely available in China from the Thang [Tang] period on, when silver came to
play a very important role as a medium of exchange in the Chinese economy. The close association of silver
and lead was a most convenient coincidence since lead was needed in the cupellation process for refining
gold and silver».

4 See source text in Unschuld (2021: 262-263). Translation of this line by me. The Baozang lun appears to date
to the Sui period, but only fragments of it are extant in citations. Qing Xiazi 7 i T*, the author, also known as
Su Yuanming % JCH, was a hermit who lived on Mt. Luofu V%111 during the Tang, Jin, or Sui periods. See
Hu (1995, 106). Zheng et al. (2018, 561).

ANNALES Classis Scientiarum Moralium 1 / Doi: 10.30682/annalesm2301f
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Litharge in Paints

One other major use of murdar-sang in China and also Japan was in art. Su Jing in his med-
ical text briefly notes the substance «is formed like yellow dragon teeth, but it is firm. It is
also white in color, which can be used for preparing stone inscriptionsy. A% HE g5 1] BX 5,
INE A, /EEA S Indeed, Golas (1999, 108) points out that in China «the lead oxide
litharge was an important component of paints and varnishes, and was also used in external
medicines, as was lead carbonate (cerussite)». This carried over to Japan. Yoneda (2015, 302-
303) explains that litharge is an attested ingredient in Japanese oil paintings, in which it was
used as a firming agent (this type of painting is called mitsuda e *:B¢% in modern Japanese).
This knowledge most likely stemmed ultimately from Iran, because the same ingredient was
used in oil paintings in Bamiyam in Afghanistan from the mid-seventh century.'®

Conclusion

It becomes clear from the above discussion that lead products and lead ores were a noteworthy
part of Sino-Iranian trade starting from around the late sixth century. Litharge in Middle Chi-
nese was known by a loanword from Middle Persian, murdar-sang, a fact that only highlights
the origin of the substance. Litharge had a function in Chinese medicine, but the knowledge and
applications of the substance most likely were introduced from a West Asian source. Litharge
also appears in Chinese Buddhist texts from the seventh century. Instead of using a transcription
of a Sanskrit term, translators used the transcription from Persian, a point that would indicate
that the loanword had already become a recognized term in the common parlance. Litharge was
also used as an ingredient in oil paintings from Bamiyam to Japan. This would likely indicate a
transfer of knowledge eastward from Iran. Finally, “Persian lead” became known from the late
sixth to early seventh century. This appears to have referred to a type of argentiferous lead ore
that was recognized as possessing a different quality from domestic sources in China.

As a final thought, I believe we ought to recognize the significance of metals in commodity
exchanges and the transfer of technical knowledge between West and East Asia. This point
demonstrates that Iran as a cultural sphere, in fact, influenced China in Late Antiquity in ways
which are often left unrecognized, even after Laufer a century ago explained at great length the
introduction of any number of things from Iran into China. These influences from Iran have also
been detected in fields such as Chinese astrology and its associated iconography.!” In short, the
study of East Asia would benefit from greater consideration of historical interactions between
East Asia and Iran in past ages.

15 Hanbury (1876, 273) understood “dragon teeth” as fossilized animal teeth from any number of species, based
on scientific examination of specimens at the time. The “form” of litharge in this instance is powdered. The
yellow form would refer to massicot.

16 Taniguchi (2012, 60) in the English abstract of their Japanese paper explains, «The presence of some metal
leafs with yellowed varnish, as well as the usage of artificial pigments such as lead white and minium, suggest
links with the ‘mecca’ technique of medieval Mediterranean art and the ‘mitsuda-e’ technique of Shosdin, which
shall be addressed upon reviewing wider cultural interactions between the East and West in the 7th century AD».
17 For a discussion of Iranian elements in Buddhist astrology in China, see Kotyk (2017).
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