
Examination of  the silk threads 
The silk couching threads were examined under various degrees of  magnification. The findings using USB 
microscope Dino-Lite AM413T at magnification X250 confirmed that the degradation of  the dark blue silk thread 
is different than the deterioration in the rest of  the colours. The fibres in the middle of  the dark blue floss thread 
become colourless and then this becomes a breaking point (Fig. 23), whereas the orange and other colours floss 
threads seem to follow the common way of  degradation of  the silk, thinning out and breaking, as if  pulled apart, 
with frayed ends (Fig. 24). 
Next the dark blue thread of  the curtains was examined in comparison with a new dark blue silk thread using 
Olympus CH40 compound microscope (Fig. 25-26) and scanning electron microscope (SEM) (Fig. 27-30). The 
fibres from the curtain show severe degradation with peeling of  the outer layers of  the fibres (possibly leftover 
sericin) and numerous lateral cracks. 
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The project describes the problems of  stabilising  and repairing  the unraveling silk-couched metal thread embroidery on one of  a pair of  Chinese wedding bed 
curtains. The devised treatment methodology and all test results are equally applicable to both objects. The curtains belong to the Bristol Museum and Art Gallery 
and originate from Penang c. 1870. Each curtain consists of  two main panels made of  magenta silk damask and lined with pink silk damask, overlapping at the top 
in the middle and covered by a decorative flap (Fig.1). The overall size of  the object is 1250 X 2130 mm. All front surfaces of  the curtains are covered with a rich 
embroidery design of  magnolia and peony flowers; deers, bats and fish; phoenixes, herons and kites motifs. The embroidery is executed in gold and silver threads, 
couched with orange, magenta, dark and light blue and grey silk floss thread. The main problem of  the curtains is the failing silk couching threads of  the 
embroidery, leading to the metal threads becoming loose and losing the shape of  the motifs of  the design with some motifs missing entirely (Fig.2). The problem is 
extensive and  severe all over the entire curtains with almost every motif  affected. The couching that is still in place is very fragile and can easily become loose. The 
problem is more pronounced where the couching has been done with a dark blue silk thread; over 90% of  the damage is to these areas. A step-by-step 
methodology was devised to deal with the failing embroidery. To gain a better understanding of  the reasons for the failing of  the embroidery, both silk and metal 
threads were examined through chemical and microscopic analysis. The ethics of  conserving or restoring the embroidery was considered in the context of  the 
symbolism of  the embroidery motifs.

Methodology 
1. Dividing the object in work zones for easy reference and documenting the work progress. 
2. Separating the loose and tangled threads and collecting them in their proper motif  places. 
3. Covering the motifs with the loose threads with net patches for the duration of  the treatment. 
4a. Starting the treatment with motifs that are partially intact and in them, stabilising the weak stitches and main 
points of  the shape first, and then recreating the missing stitches. 
4b. Shaping the loose threads in the motifs to closely follow the outline and cover with net stitched closely 
around the shape and trimmed. This could be a permanent solution. 
5.   Reconstructing the shape of  completely detached metal threads on a silk crepeline and       
appliquéing it onto the appropriate motif. 

Material Investigation
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Stitching Tips 
!
1. In dealing with very long threads, it is helpful to unfold them ‘straight’ while careful to keep the folds 

memorised by the metal threads, and place them over a raised bar (like the shoulder of  the magnifier light) or 
a hook above the bench. The system works very much like the spool on a sewing machine. It significantly 
minimises the handling of  the metal threads and speeds up the work process (Fig. 18)   

2. Whenever possible work from the outline of  the motif  in, laying the threads in decreasing spiral. It is 
important to determine the starting point on the metal thread, as well as which thread is the inner and which 
is the outer one, so the folds in the threads would fall in the right positions. 

3. When working from the middle of  the motif, examine carefully and plan accordingly. Small shifts in the 
beginning can turn into big changes at the end (Fig. 20-21). Fit the thread as best as possible. It is less 
damaging than undoing the repair (Fig. 22)

Conclusions 
The most valuable outcome of  this project was devising the treatment methodology for the metal thread 
embroidery and laying the foundations for the next conservator who will undertake the conservation of  this 
beautiful object. The curtains are a lot more stable now and safe to handle, display and store. The netting of  the 
damaged motifs allows the work to be continued at any time and conducted in separate sessions. The 
methodology is applicable to any other object with similar problems. 
Although the materials were thoroughly examined, there is still no clear understanding of  the degradation 
processes of  the dark blue silk thread. Precise identification of  the synthetic dyes, which could have given more 
information on the photo-chemical reactions, was not possible due to lack of  equipment. 
The symbolism in the Chinese traditional embroidery and the cultural meaning of  the wedding bed curtains was 
studied and used to make an informed decision about the level of  reconstruction of  the embroidery (Khoo Joo 
Ee, 1998). Most of  the missing motifs are small decorative leaves with no specific symbolic meaning. However, 
there is a considerable damage to phoenixes, bats, cocks and peonies. These motifs should be preserved and 
restored as they are important for the interpretation of  the curtains as festive wedding textiles that symbolise 
fertility, luck and longevity. 

Fig. 2 Area of  the curtains before treatment

Fig. 1 Chinese wedding bed curtains Fig. 3 Area of  the curtains after treatment
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Fig.23 Degradation of  the dark 
blue silk thread, X250

Fig. 24 Degradation of  the 
orange silk thread, X250

Fig. 27 SEM micrograph of  
dark blue silk fibre, X5000

Fig. 28 SEM micrograph of  
dark blue silk fibre, X20000

Fig. 29 SEM micrograph of  new 
silk fibre, X5000

Fig. 30 SEM micrograph of  new 
silk fibre, X20000

Fig. 25 Dark blue silk fibre, 
compound micrograph X400

Fig. 26 New silk fibre, compound 
micrograph X400

Fig. 31 Gold metal strip in a 
tight S-twist, X250

Fig. 32 Solid gold metal strip 
with yellow silk core, X250

Fig. 33 Silver metal strip in a 
tight S-twist, X250

Fig. 34 Solid silver metal strip with 
white silk core, X250

Fig. 35 EDX spectrum for the 
inner side of  the gold strip

Fig. 36 EDX spectrum for the 
outer side of  the gold strip

Fig. 37 EDX spectrum for the 
inner side of  the silver strip

Fig. 38 EDX spectrum for the 
outer side of  the silver strip

The structure of  the metal threads was examined with USB 
microscope. The photomicrographs showed that the threads are 
made from solid metal strips - not layered with additional 
material like paper or leather, tightly twisted around a silk core in 
a S-twist. For the silver thread the silk core is in white and for the 
gold thread the silk core is in yellow colour (Fig. 31-34). 
Energy-dispersive X-ray analysis was carried to determine the 
composition of  the metal thread strips. The gold strip is made 
from copper alloy with a thin layer of  gold only on the outer side 
of  the strip. The silver strip is made from copper alloy with thin 
layer of  silver alloy on both sides of  the metal strip. (Fig. 35-40). 
The sulphur found in the silver strip is probably part of  
corrosion compounds.  

Fig. 18-19 Useful systems for handling 
the metal threads

Fig. 20 Correct path

Fig. 17 Area of  the curtains with the loose threads closely fitted in the 
motifs and covered with net

Fig. 10 Area of  the curtains with reconstructed dark blue couched 
embroidery

Fig. 21 Wrong path Fig. 22 Fitting in the rest 
of  the thread

Fig. 4-6 Work in progress - reconstruction of  the embroidery on a detail of  the curtains

Fig. 7-9 Work in progress in reconstruction of  the embroidery on a detail of  the curtains

Fig. 11-13 Work in progress - untangling and netting the loose threads on an area of  the curtains

Fig. 14-16 Work in progress - shaping the loose threads in the motifs and netting them
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Fig. 37 a-f  Element maps for the gold strip Fig. 40 a-f  Element maps for the silver 
strip

Investigation on the dyes through chemical spot testing 
Although the loss of  colour occurs in the area of  the thread most exposed to light, it seems that another factor is 
at play as well, since only one of  the six colours is affected in this way. Schweppe method was applied to determine 
the type of  dye used on the threads (Schweppe, 1986). After determining that the dyes are fast at room 
temperature, samples of  all coloured threads were successively boiled in water, ethanol, glacial acetic acid and 20% 
ammonia solution. The release of  colour was strongest in the acid which indicates that synthetic basic dyes are 
present. However, they are not azo dyes as the ammonia extract shaken with zinc dust at room temperature 
produced no reaction. Also the dark blue dye is not indigo as its colour changes to light brown in ammonia.
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